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Abstract 
This study aimed to explore whether there are differences identified in visual 
processing, and whether this can be observed in how adolescents with autism draw 
a face when compared to a typically developing control group. A review of the 
literature highlighted that many studies used object drawing tasks of geometric 
shapes when researching in this area. 
This study is a qualitative case study, informed by mixed methods and a pragmatic 
perspective using a purposive sample for selection of the participants. 
The findings of this study identified five key findings, as follows:  
A lack of draw towards the eyes; Random eye tracking; Problem of local facial 
processing; a lack of support for the current view that there is a bias towards local 
fine detail processing in autism and a deficit in global processing; a difference in top-
down bottom-up processing of eyes between the two groups, which may be worth 
exploring in further studies. 
Further research in this area would enable educators and other health and social 
care professionals to address this weakness at an early age to potentially reduce the 
impact on the child’s development and social awareness.  
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CHAPTER 1 
 
1.1 Introduction  
This study is concerned with researching how individuals with autism register visual 
information when looking at a face, and how this compares to those without a 
diagnosis of autism. This chapter presents the rationale and context of the study, 
and gives an outline of what is known in relation to autism and visual processing. 
The researcher describes how observed differences in drawn images influenced the 
initial thinking and development of this research study, and explains the potential 
benefits of gaining a greater understanding of how individuals with autism process 
faces. The chapter concludes with the aims and potential significance of the study. 
 
1.2 Rationale for the study 
 
This research study has been informed by the researcher’s experience as both a fine 
art graduate and a support worker assisting people with autism. The researcher 
anecdotally recognised that there was a potential difference in how people with 
autism approached drawing an image, in particular an image of a face in comparison 
to typically developing people. There has been a considerable amount of research 
into how individuals with autism perceive the world around them (for example, 
Baron-Cohen, 1993). Although there does not appear to be a significant body of 
work linking autism and art, personal accounts written by people with autism (such 
as Wiltshire, 2015, and Grandin, 2005) often include references to their artistic 
 9 
 
ability, as well as their creative thoughts and understanding regarding the visual 
world and how they portray and express themselves through art. 
 
1.3 Autism and visual processing 
 
Individuals with a diagnosis of autism are considered to have a neurological pervasive 
developmental disorder, within a spectrum of abilities, and have difficulty with social 
interaction, communication and imagination known as the “triad of impairments” 
(Wing, 1988). Face recognition has been highlighted as a difficulty for individuals with 
autism, both personal accounts and academic literature, such as the work of Baron-
Cohen and Bolton (1993) have highlighted face recognition as a difficulty for 
individuals with autism. 
It is often claimed that children with autism avoid eye-contact with others. 
However, studies suggest that children with autism simply look for shorter 
periods at everything, and not less at the eyes in particular. This may give 
other people the impression that they are ‘avoiding’ eye-contact, whereas in 
reality it may not be so deliberate. Nevertheless, there is something odd about 
their use of eye-contact (Baron-Cohen & Bolton, 1993, p. 44). 
It is suggested that individuals with autism often do not look at people’s faces as much 
as, or in the same way as, typically developing individuals. This may be reflected in 
how they draw a face. This small-scale study seeks to explore whether this is the case. 
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1.4 The perception of a drawn image 
The perception of a drawn image differs in each of us, and there can be many ways 
to consider an image of a face and body: 
   A documentation of one’s appearance in a moment in time  
   A visual metaphor of a personality.  
   A visual metaphor of an emotional disposition. 
   A collection of marks, which resemble, visually, a person  
The researcher’s background as an artist has offered the opportunity to both create 
and witness others create portraits. The researcher observed two patterns occurring 
in the portraits made by people with no artistic training. These are: 
• some individuals will start with the head, and more specifically the inner face 
(commonly the eyes, nose and mouth), and then move outwards from there. 
• other individuals will frequently draw the entire body first, or when drawing a 
face will draw from the outside, in a general order of head, ears and hair, and 
work inwards. Those with autism appear to follow this second sequence. 
The researcher is aware that the way in which we draw may be explained as the 
consequence of taught approaches in art classes, as discussed by Stanyer and 
Rosenberg (2003). However, it is not clear if this can entirely influence the way one 
draws.  
The researcher’s observations suggest that when making figurative observation 
drawings, we draw what we notice first. For some, it may perhaps be the head and 
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more specifically the eyes and face; to others, it may be a foot, an arm or the overall 
body shape. When we draw with a trained hand, we learn tricks for structuring an 
image; for example, measuring or squaring up. Consequently, we adapt a learning 
style that overrides the unrefined way we had once drawn. This study is addressing 
whether the natural patterns of drawing appear in drawings of faces made by 
individuals with autism, and whether this differs from typical adolescents without 
autism. 
1.5 Aim of the study 
The aim of this study is to explore how pupils with autism draw a face and whether 
there are any noticeable differences between pupils with a diagnosis of autism and 
typically developing pupils. 
1.6 Purpose and potential significance of the study 
 
Knowing how someone with autism differs from a typically developing individual is 
likely to help educationalists design interventions that are more appropriate to their 
learning style. Gaining a better understanding of how someone with autism visually 
processes a face could help professionals and carers understand how they interpret 
facial expressions in others. Adapting interventions may help pupils struggling with 
typical learning aids to become more adept socially and academically. 
 
This chapter has given an overview of the rationale for the study based on the initial 
observations made by the researcher. In the next chapter, the relevant literature will 
be reviewed and the key research questions given. 
  
 12 
 
CHAPTER 2  
2. Review of the literature 
2.1 Introduction 
This chapter reviews the relevant literature. It discusses differences in visual 
processing in autism and looks at the theoretical explanations. The chapter 
summarises current research that explores how people with autism draw, identifying 
current knowledge and methods of research. The chapter explores the literature, by 
explaining the searching strategies; which databases were used and presents the 
papers that were relevant to this study; the research designs of the papers, and 
identifies the main methods that have been adopted by others in the research of 
autism and visual processing. The chapter goes on to identify the prevalent theories 
that emerge from these studies, and discusses their impact on one another and how 
they sit within the context of autism and visual processing. Finally, the chapter 
concludes with the research questions. 
 
2.2 Searching the literature 
An initial literature search identified current scholarship, (which covered the period 
from 2006 to 2015) from the databases PsycINFO and MEDLINE, The search was 
based on the keywords autism spectrum disorders “OR” autism, visual perception 
and face recognition, (where “OR” was used to combine keywords). Several 
thousand results were offered based on title alone. Therefore, the results were 
refined by filtering and combining the studies into those that included all the 
keywords using the function “AND” in the database search as listed in Table 1 below. 
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Table 1 Results of the literature search from PsycINFO and MEDLINE databases 
2006–2015 
 Database Keywords Results 
1. PsycINFO AUTISM SPECTRUM DISORDERS OR 
AUTISM 
24,362 results 
2. PsycINFO VISUAL PERCEPTION/ OR FACE 
PERCEPTION/ OR VISUAL 
DISCRIMINATION  
49,238 results 
3. PsycINFO FACIAL EXPRESSIONS/ OR FACIAL 
FEATURES 
9,140 results 
4. PsycINFO FACIAL RECOGNITION 517 results 
5. PsycINFO 2 OR 3 OR 4 55,317 results 
6. PsycINFO 1 AND 5 720 results 
7. PsycINFO 1 AND 2 573 results 
8. PsycINFO Different limits were explored  
9. MEDLINE AUTISM SPECTRUM DISORDERS OR 
AUTISM 
19,610 results 
10. MEDLINE VISUAL PERCEPTION/ OR FACE 
PERCEPTION/ OR VISUAL 
DISCRIMINATION 
50,200 results 
11. MEDLINE FACIAL EXPRESSIONS/ OR FACIAL 
FEATURES 
9,017 results 
12. MEDLINE FACIAL RECOGNITION  396 results 
13. MEDLINE 10 OR 11 OR 12  58,235 results 
14. MEDLINE 9 AND 13 780 results 
15. MEDLINE 9 AND 10 507 results 
 
The results from rows 6 and 14 include all the studies in relation to autism and visual 
perception/face perception/visual discrimination/facial expressions/facial 
features/facial recognition, which total 720 + 780 results. There was a large amount 
of overlap between PsycINFO and MEDLINE. The title and abstract from the first 
190 relevant papers from both databases combined were explored in more detail, as 
saturation of the key emerging themes had been reached (Robson, 2002) at 190 
studies. Exclusion criteria were based on participants and type of study.  
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The most recent studies focusing on facial recognition, comparative studies, and 
literature reviews summarising what is known and established in relation to autism 
and typically developing individuals were identified as the most relevant and of 
interest to this study. Papers relating to visual perception – such as face inversion, 
memory tasks and other object-related visual perception studies – were not included, 
as they were not thought to be as relevant to this study. 
 
A second, more refined search of the 190 identified studies was conducted using the 
keywords autism and drawing; autism and drawing a face; global and local visual 
processing; eye gaze; weak central coherence; and enhanced perceptual 
functioning. The second search used the database PsycINFO only, and the results 
for each specific group of keywords are listed in Table 2 below. 
 
Table 2 Refined search from the PsycINFO database 2006–2015 
 Database Keywords Results 
1. PsycINFO autism AND global AND local AND drawing 10 
2.  PsycINFO autism AND drawing AND illustrations 4 
3. PsycINFO autism AND drawing 224 
4. PsycINFO autism AND face 1,011 
5. PsycINFO 3 AND 4 10 
 
24 results were procured from searches 1,2 and 5 (table 2), and explored in depth 
(full papers). 61 results (the aforementioned 24, plus 37 from the initial 190 papers) 
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were taken as examples to illustrate current thinking and have informed this study. 
They are not intended to be exhaustive. 
The themes and a summary of the results from the 61 papers are included in Table 3 
below based on the research design categories suggested by De Vaus (2005). 
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Table 3 Summary of 61 research studies explored and themes identified 
Themes  No. Sample 
Participants 
Research 
approach 
Design type Method 
1. Drawing 
 
 
 
16 Infants 0 
Children 2a; 
3sena;4tda 
Adolescents 1a; 4tda 
Adults 2tda; 1td 
Descriptive 14 
Explanatory 2 
Theory building 5 
Theory testing 11 
Longitudinal 0 
Cross-sectional 12 
Case study 4 
Experimental 0 
Observation 
cognitive 
perceptual 
tasks 0 / 
Drawing 16 
F5 (F/LG 1) 
O12 (O/LG 7) 
2. Global and  
local  
processing 
15 
 
 
 
2 
Infants 0 
Children 3a; 2atd; 
1asen 
Adolescents 4atd 
Adults 2atd; 2asen 
Literature review 
Descriptive 13 
Explanatory 0 
Theory building 6 
Theory testing 7 
Longitudinal 0 
Cross-sectional 11 
Case study 2 
Experimental 0 
Observation 
cognitive 
perceptual 
tasks 7 / 
Drawing 6 
3. Weak  
central 
coherence 
(WCC) 
 
8 
 
 
 
2 
Infants 0 
Children 1a: 1atd; 
2asen 
Adolescents 1atd 
Adults 2atd 
Literature review 
Descriptive 6 
Explanatory 0 
Theory building 6 
Theory testing 0  
Longitudinal 0 
Cross-sectional 4 
Case study 2 
Experimental 0 
Observation 
cognitive 
perceptual 
tasks 1 / 
Drawing 5 
4. Enhanced  
perceptual 
functioning 
(EPF) 
6 
 
 
 
2 
Infants 0 
Children 1a; 1atd 
Adolescents 1atd 
Adults 1atd 
Literature review 
Descriptive 4 
Explanatory 0 
Theory building 0  
Theory testing 4 
Longitudinal 0 
Cross-sectional 2 
Case study 2 
Experimental 0 
Observation 
cognitive 
perceptual 
tasks 1 / 
Drawing 3 
5. Eye gaze 17 Infants 3a; 2atd 
Children 6 atd 
Adolescents 0 
Adults 5 atd; 2td 
Descriptive 17 
Explanatory 0 
Theory building 9 
Theory testing 8 
Longitudinal 1 
Cross-sectional 14 
Case study 1 
Experimental 1  
Observation 
cognitive 
perceptual 
tasks 17 / 
Drawing 0 
6. Face 
processing 
 
29 
 
 
 
2 
Infants 1a; 2atd 
Children 9atd; 1asen 
Adolescents 3atd; 1td 
Adults 8atd; 5td 
Literature review 
Descriptive 27 
Explanatory 0 
Theory building 18 
Theory testing 9 
Longitudinal 0 
Cross-sectional 23 
Case study 4 
Experimental 0 
Observation 
cognitive 
perceptual 
tasks 23 / 
Drawing 4 
7. Top-down/ 
bottom-up 
processing 
9 Infants 0 
Children 2atd 
Adolescents 3atd 
Adults 2atd; 3td 
Literature review 
Descriptive 9 
Explanatory 0 
Theory building 0 
Theory testing 9 
Longitudinal 1 
Cross-sectional 7 
Case study 0 
Experimental 1 
Observation 
cognitive 
perceptual 
tasks 4 / 
Drawing 5 
Key: 
Sample participants abbreviations 
a = autism  
td = typically developing  
sen = special educational needs (1 deaf) 
atd = autism + typically developing 
asen = autism + SEN 
Please note: A few studies are included in 
more than one theme or with multiple ages 
Type of study: 
Comparative 
45 out of 61 
5 literature reviews 
2 case studies of 
infants with autism  
10 TD only visual 
processing tasks 
Key: 
Observation cognitive perceptual 
drawing tasks 
F = Face 
O = Object 
LG = Local and global processing 
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2.3 Focus of the studies in Table 3 
 
All the studies reviewed used observation cognitive perceptual tasks as the method 
to explore how individuals with autism process visual information, with 39 studies 
including drawing tasks. These tasks usually involved the participants drawing 
objects or non-social stimuli like geometric shapes. The tasks identify the order of 
priority one places on visual stimuli. Table 3 illustrates that when theme 1 (drawing 
tasks) was used specifically, this tended to be in relation to objects rather than faces. 
12 studies used objects to explore geometric shapes, whereas only 5 used faces. 
For theme 5 (eye gaze), no drawing tasks were used. These studies used eye-
tracking technology and were looking at what was holding the attention of the 
participant. For theme 6 (face processing), only four studies used drawing, whereas 
23 studies used alternative cognitive perceptual tasks. 
 
Of the 61 papers reviewed, 12 were related to visual perception in the general 
population. However, 3 papers, looking at working memory chose participants at risk 
of having autism but who had not received a diagnosis. 2 studies were looking at 
emotional responses to the visual stimuli of faces. Although these studies have been 
used to give context, they are not discussed in depth, as they were not of specific 
relevance to the study. 
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2.4 Research design used in the studies in Table 3 
 
The research design was categorised according to those suggested by De Vaus 
(2005). Only 2 studies were explanatory studies which aimed to offer an explanation 
for how we draw. All the other studies reviewed were descriptive, and therefore 
observed and recorded rather than attempting to offer a theoretical explanation. 
 
The majority of the studies reviewed used a cross-sectional design. 45 studies were 
comparative, with a sample of both autism and a group of typically developing or 
special educational needs participants ranging in age from infants up to adults. 2 
case studies were specific to autism: 1 looked at only 1 infant child, while the other 
studied a larger group of children with autism.  
 
2.5 Summary of the areas researched from the literature reviewed 
 
The current study aims to ascertain whether there is a difference in how people with 
autism draw a face compared to typically developing (TD) individuals. The range of 
theories and arguments arising from the 61 papers which inform this work will now 
be discussed. 
 
2.5.1 Visual processing when drawing in typically developing individuals 
 
Cohen and Bennett (1997) conducted a detailed analysis of how successfully 
typically developing adults achieve accuracy when drawing from a photograph. They 
tested four possible sources of drawing inaccuracies: misperception of the object; 
 19 
 
inability to make good representational decisions; deficient motor skills; and 
misperception of the drawing. Their study recruited 9 TD adults, who were asked to 
trace and then draw a face and an electrical generator (illustrated in Figure 1). Their 
findings indicated that almost universally the tracing images produced more accurate 
replicas than traditional drawing from sight. They argued that this is because the 
artists’ own interpretation of what they are seeing overrides the sensation of what 
they see. They concluded that the artists’ misperception of the object is the major 
source of drawing inaccuracy, which will have implications that need to be 
considered when analysing findings of this study. 
  
 
 
Figure 1 Typical examples of renderings of the face and the generator in the tracing and the 
traditional conditions (Cohen & Bennett (1997)) 
 
A study by Banerjee (2015) suggests that the level of attention given to what we see 
may be influenced by the observer’s level of interest in the subject. This was a study 
of 24 TD adolescents aged 12–15 years, using spatial attention tasks of images, 
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such as sports, to record the levels of interest using electroencephalography (EEG). 
Banerjee concluded that the level of interest and anticipation influences motivation 
and stimulation of the sensory regions of the brain, also arguing that the brain 
functions across hemispheres may not be fully mature until late adolescence. The 
study details how we process visual information through what is described as “top-
down bottom-up” processing. Therefore, there may be a link between their findings 
and the concept that top-down processing is stopping TD people from drawing what 
they see. How top-down bottom-up processing relates to this study will now be 
explored in more detail. 
 
2.5.2 Top-down bottom-up processing 
 
Cohen (2005) explained that bottom-up processing is when an individual has no prior 
concept of what is being drawn. This study stated that top-down bottom-up 
processing could be understood as the influence of stimuli on the interpretation of 
and meaning given to a stimulus. The research provided a clear example of top-
down processing from Van Sommers’ (1984) study, which is illustrated in Figure 2. 
The participants in this study were told that the stimulus was either a representation 
of two swords being crossed, or two mice sniffing; this then affected how they copied 
the image. Cohen (2005) concluded that the main reason most TD individuals cannot 
draw what they see accurately is due to bottom-up processing, as the influence of 
how they imagine a concept, such as a face, overrides what they actually see. The 
findings of both Banerjee (2015) and Cohen (2005) suggest that top-down 
processing impacts on TD individuals’ ability to process stimuli. Banerjee (2015) 
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suggested that this is related to the level of interest and anticipation, which then 
influences motivation and stimulation of the sensory regions of the brain. 
 
 
 
Figure 2 Van Sommers (1984) shows the influence of top-down 
processing when copying an image 
 
This will be important when we consider how individuals with autism draw and 
whether they are using top-down or bottom-up processing. Bottom-up processing 
would enable them to draw more accurately, especially if they are less concerned 
about applying meaning, for example when drawing a face. 
 
2.5.3 Visual processing and face recognition 
 
“Faces are the most important objects of sight. Not only do faces attract our 
attention more strongly than anything else does, but in our visual world there 
are no items that we see with so much alertness, discrimination and 
responsiveness” (Van de Vall, 2008, p. 50). 
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While the above might be the case for TD individuals, there is a question as to 
whether the same is true for those with autism. A literature review conducted by 
Golarai et al. (2006) concluded that the human face is a focus of attention starting 
soon after birth, and typically developing babies as young as nine minutes old pay 
more attention to a face than to other visual patterns. Their review found that TD 
young children process faces differently to other objects. They suggested that this is 
due to the eye contact from others explaining that when a child recognises that they 
are being looked at, by meeting another person’s gaze, then the area of the brain 
known as the amygdala, (which is associated with emotions, initiates a neurological 
response) which guides their eye gaze towards the eyes of the onlooker. Their 
findings also suggest that TD children focus on the eyes, nose and mouth of a face, 
allowing them to catalogue a range of emotional information, this nurtured an archive 
of stored information that employed daily interactions with others, which is important 
for early social development. Therefore, many of the studies understandably focus 
on how and why this might be different for individuals with a diagnosis of autism. 
 
2.5.4 Autism and visual processing of faces 
 
Understanding the basis of the impairment seen in autism and visual processing has 
generated a significant level of interest, as illustrated in Table 1 and Table 2 above. 
A study by Ashwin et al. (2005) focused on how individuals with autism process 
visual information in relation to held attention and how this may give some 
explanation as to why individuals with autism are thought to struggle with recognising 
expressions and emotions, which leads to an inability to recognise, or a delayed 
understanding of others’ emotional states. Their findings supported the suggestion 
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that there is a difference in how individuals with autism process a face compared to 
TD individuals. 
 
Chawarska et al. (2009) identified a clear difference in how toddlers with autism scan 
faces. Toddlers with autism scan their environment without bias between faces and 
objects whereas TD toddlers are drawn to focus on faces more than objects, which 
may encourage a deeper processing of socially relevant information. However the 
study is unclear on whether the participants with autism had an associated deficit in 
held attention level in relation to faces.  
 
A study conducted by New et al. (2010) looked at the sensitivity of individuals with 
autism in relation to social attention when compared to a TD group. The study used 
two groups of eight participants, with an average age of 9.8 years old, to see what 
was registered when specific target objects (people, inanimate objects, animals, and 
plants) were removed from photographic images of natural scenes. They argued that 
the ability to prioritise between animate and inanimate objects in a static natural 
scene highlights the areas of visual difference when questioning whether objects 
dictate attention in the same manner as people and animals. They concluded that 
individuals with autism showed the same level of social attention for inanimate 
categories as the TD group. Their findings suggested that individuals with autism 
were processing the social scenes in the same way as the TD group and therefore 
any differences seen in autism are not due to the ability to scan an environment. 
They went on to suggest that the impairments seen in autism for specific social cues 
may not be a single phenomenon and that an impairment of visual processing of 
social cues cannot be supported.  
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An example of this difference seen in autism is the artwork of Stephen Wiltshire 
(2015), an individual diagnosed with autism, who has a savant artistic ability to 
recreate an almost perfect representation of a building that he has seen, but who 
does not include people in his drawings. 
 
Another autistic individual, called Nadia (Selfe, 1977), created multiple images of a 
horse from a storybook rather than from a real-life example, which she is then able to 
draw in detail. Many of her drawings are almost photographic, although they are 
created from her imagination. These individuals are rare and are considered to have 
“savant” skills, which are not the focus in the majority of research studies because 
they are not representative of the whole population.  
  
It appears that the visual processing differences found between TD individuals and 
individuals with autism relate to how visual information is prioritised by the brain. The 
following sections will discuss different aspects of visual processing in autism and in 
TD people. 
 
2.5.5 Eye gaze 
 
The relationship that people and objects hold over our gaze has helped researchers 
grasp where the differences occur and also presented opportunities to identify 
possible early indicators of autism. As an example, a study by Jones, Carr and Klin 
(2008) found that tracking eye movement means it is possible to show when infants 
as young as two years old are presenting behaviours associated with autism. They 
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argued that the level of fixation on eyes correlates to the social disability seen in 
autism. 
  
As previously discussed, Golarai et al. (2006) suggested that TD children focus on 
the eyes, nose and mouth of a face, allowing them to catalogue a range of emotional 
information. This contrasted with the participants with autism, who spent less time 
looking at the inner features of the face, particularly the eyes, when compared to IQ 
matched controls. Figure 3 shows how the researchers used the following illustration 
from Pelphrey et al. (2002) to show this more clearly. 
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Figure 3 Pelphrey et al.’s study “Visual scanning of faces in autism” 
(2002) (cited in Golarai et al. (2006)) outlines the comparison seen 
in the direction of the eye gaze for typically developing and autism 
participants 
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A number of the research studies reviewed by Dakin and Frith (2005) concluded that 
individuals with autism pay attention to different aspects of the world, and so see the 
world differently. By looking for typical and atypical visual scanning patterns in facial 
processing and general processing of an environment, robust evidence of atypical 
scanning in autism has been gathered. Dakin and Frith (2005) stated that they had 
found atypical global and local processing in individuals with autism. Global 
processing is described as the ability to holistically identify structures and shapes by 
looking upon stimuli as a whole. Local processing is the processing of detailed 
shapes within the holistic context, identifying and homing in on more specific fine 
details. 
 
They suggest that the social deficit we see in autism may not result from an inability 
to prioritise social cues on a global level, but rather a more astute problem in local 
processing of facial stimuli. As mentioned before, Pelphrey et al. (2002) have 
established that TD individuals process detail by localising their scan to particular 
inner details of the face. Studies found in relation to eye gaze and eye tracking show 
that individuals with autism do not show a similar scanning pattern to TD individuals. 
Interestingly, it is worthy of note that there was a lack of research found in relation to 
eye gaze and global and local processing. The studies found in relation to global and 
local processing focused on visual processing in relation to objects, rather than face 
recognition. 
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2.6 Global and local processing 
 
It is unclear how Pelphrey et al. (2002), interpreted the image used to illustrate the 
differences seen between the participants with autism and those without, and 
whether they would consider both groups to be using localised processing. 
Mottron and Souliers (2006) offer an update to their original model known as 
Enhanced Perceptual Functioning (Mottrom & Burack, 2001) which provides an 
alternative framework for understanding the perceptual characteristics observed in 
individuals with autism. They identified eight principles based on a review of the 
evidence provided from other visual perception research studies over a five-year 
period. As an example, Mottron et al (1999) used copying tasks to assess visual 
processing in 10 non-savant individuals with a diagnosis of autism. The findings 
presented were that at the start of the study the individuals with autism produced 
more local features when compared to the control group although there was no 
difference found in relation to graphic consistency.     
A “Navon-type” stimulus is used by Moutton and Souliers (2006) to identify global 
and local processing. A Navon shape is a large recognisable shape created from 
smaller but different recognisable shapes, such as a letter, as illustrated in Figure 4. 
The holistic collection of the smaller S shapes, when processed in a global manner, 
forms a large A, whereas the smaller “S” is apparent with local processing. 
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Figure 4 Example of a global versus local processing 
Navon-type stimulus test. Mottron & Souliers (2006), 
Encyclopedia of Autism Spectrum Disorders (pp. 1,445–
1,451) 
 
Eigsti et al. (2012) argued that a better understanding of visual processing can be 
obtained by looking at the global and local processing of participants ranging from 
TD individuals to those with autism and Williams syndrome. The literature review 
completed by Dakin and Frith (2005) evaluated the quality of evidence in relation to 
three classes of perceptual phenomena that have been associated with autism: 
 
• Superior processing of fine detail (local structure) 
• Either inferior processing of overall/global structure, or an ability to ignore 
disruptive global/contextual information 
• Impaired motion perception (Dakin & Frith, 2005, abstract) 
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They argued that although there was robust evidence for superior local processing, 
there was a lack of evidence to support the theory of a weakness around global 
processing.  
 
Continuing this theme, Kuschner et al. (2009) found that there was no evidence of 
local processing superiority in autism when they attempted to reproduce an objective 
scoring system known as the “Rey–Osterreith Complex Figure” to examine local and 
global processing patterns associated with autism. Their study included 37 
participants with higher functioning autism compared to a TD gender and age 
matched control group; the participants were then split into 2 separate age groups 
(8–14 years and 15–47 years). However, they did not include participants with lower 
functioning cognitive abilities and therefore were unable to generalise their findings.  
 
More recent studies have contrasted with evidence that supports the previous 
findings from the literature review conducted by Dakin and Frith (2005). Neumann et 
al. (2011) suggested that there is evidence that individuals with autism engage in 
“intact or superior local processing of visual-spatial tasks”, with a potential to 
outperform TD controls in local processing. A study by Koldewyn et al. (2013) 
complements this theory suggesting that individuals with autism demonstrate a 
significant difference in global and local processing, and a tendency for a more local 
processing style. However, they boldly state in their title that “ASD show a 
disinclination, not a disability, in global processing”, so that global processing is 
overshadowed, with a bias towards processing local stimuli (Koldewyn et al., 2013). 
 
 31 
 
WCC (Weak Central Coherence) is one of the prominent conceptual models for 
theories relating to autism on tasks involving global and local cognitive processes. 
WCC suggests that people with autism focus on detail, with a lack of drive to attend 
to global coherence. This has been understood as them being unable to perceive at 
a global processing level (Happé & Booth, 2008). Frith (1991) suggested that 
individuals with autism were more able than typically developing individuals to see 
the fine detail but had a tendency not to process information globally or holistically, 
which became popularised, although possibly misinterpreted, through the saying that 
they could not “see the wood for the trees”. 
 
We suggest that under some circumstances, autistic individuals can take 
advantage of parallel access to local and global information. In other words, 
autistics may sometimes see the forest and the trees, and may therefore 
extract from noisy environments genuine regularities which elude non-autistic 
observers (Perreault et al., 2011, abstract). 
 
These findings suggest a preference for detailed local processing and a deficit in 
global processing. The two strongest theories that attempt to explain the differences 
observed are weak central coherence (WCC) (Frith, 1989) and enhanced perceptual 
functioning (EPF) (Mottron and Burack, 2001). Both theories offer some explanation 
of the savant abilities which have been observed in individuals with autism in 
subjects like maths, engineering and art. The current study aims to add to the 
understanding of these two leading theories, which remain lacking in consensus.  
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2.7 Enhanced perceptual functioning and weak central coherence 
 
EPF also suggests that individuals with autism process local fine details effectively 
and that there is a stronger draw to local processing over global. Where the theory 
differs is that WCC suggests an associated weakness in global processing, whereas 
EPF does not. EPF suggests that there is no associated dysfunction in global 
processing, but that individuals with autism are unable to connect interrelationships 
effectively, which leads to an inability to put the information into context. This theory 
gives some explanation to the observation that some children with autism present as 
“hyperlexic” (Mottron et al., 2006). They can often read text very quickly, and some 
have savant skills relating to spelling and grammar, but lack the overall 
comprehension expected from their reading ability. These theories have led to the 
observation that individuals with autism are thought to have narrow but deep 
understanding of subjects and interests. 
However, there do appear to be some gaps in the literature in relation to visual 
processing and our understanding of autism. For example, the majority of the studies 
found were testing global and local processing by studying how participants draw 
objects or geometric shapes. Happé and Booth (2008) also suggest that the studies 
explored in their literature review are not designed to test global and local processing 
effectively. They state that many studies do not equally test both global and local 
processing; instead, they ask participants to choose between which they would use 
first, and then conclude that the less favoured way of processing is inferior or 
disabled. Happé and Booth (2008) express that only when research has been able to 
test for measures of both local and global processing will a solid hypothesis be able 
to be drawn in relation to weak coherence. 
 33 
 
 
Another similarly vague area in the literature are studies that use objects or 
geometric shapes, which do not make it clear how they can be replicated, or how 
their findings can be generalised and transferred into an understanding of how 
people with autism see and draw a face. The majority of studies looking at facial 
recognition use different tasks and tests, such as eye tracking. Although studies 
looking at global and local processing use a drawing task to identify participants’ 
processing, this method of data collection is not carried over when research is 
studying faces and global and local processing. Instead, eye-tracking tests are 
preferred. There did not appear to be any studies that had an overlap between visual 
perception methods of collected data and face recognition. However, this study is 
particularly interested in how these theories relate to how we process a face and 
whether drawing tests of faces will generate similar findings to those of research 
using objects. 
 
2.8 Drawing and visual processing 
 
The majority of studies found focused on the processing of objects or abstract stimuli 
to test the participants’ use of visual processing. When focusing on papers using 
drawing in their data collection, many studies looked at global and local processing, 
but also the theory of “top-down bottom-up” processing. 
 
This is important when looking at how individuals with autism draw, as previously 
discussed. Banerjee (2015) suggests that the level of interest and anticipation 
influences motivation and stimulation of the sensory regions of the brain. However, 
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the established theories of autism suggest that individuals with autism do not usually 
show a high level of interest in faces. Therefore, a suggestion could be that 
individuals with autism will be less likely to be using top-down processing and more 
likely to be using bottom-up processing. This would result in more accurate 
drawings, as they are less concerned about applying meaning. This would concur 
with WCC and EPF, as both these theories suggest a bias towards fine detail and 
local processing. This distinction might be tested if a comparison is made between 
TD individuals’ drawings of a face and those by individuals with autism. 
 
A study by Shepherd et al. (2007) supports this argument. They found that young 
people with autism were less affected by the need to find meaning when given a 
drawing task that involved copying line-drawn images. This study was interested in 
comparing WCC and EPF theories. Their conclusion was in support of EPF as a way 
to understand the processing differences seen in autism in relation to global and 
local processing. Furthermore, Chamberlain et al. (2013) also found a relationship 
between global and local processing and how art students with autism draw. Their 
findings were in support of EPF and suggested a filtering of global information rather 
than a reduction in global processing. They also suggested that their findings have 
implications for bottom-up and attention theories as well as offering an explanation 
for special skills seen in autism. However, Drake and Winner (2011) explored WCC 
and EPF in a qualitative case study looking in depth at how an individual child with 
autism drew animals. They concluded in favour of WCC, reporting evidence for 
superior local processing. These studies highlight the inconsistencies between 
research papers, emphasising a need for more research in the area. As previously 
identified, an area of the research that has not been thoroughly explored is global 
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and local processing in individuals with autism using drawings of faces. Only a small 
number of studies found focused on this.  
 
2.9 Autism and drawing a face 
 
The majority of studies that used portraiture employed them as an interaction aid, an 
educational task or a way of developing social understanding, rather than a way of 
exploring how people draw faces. These studies are thus not relevant to the current 
study and have not been included in the review.  
 
One recent study of particular relevance is that by Meaux et al. (2014), written up in 
their paper entitled, “Please draw me a face”. The sample included 33 children 
divided in to three groups. Group 1 consisted of 9 boys and 2 girls with a diagnosis 
of autism. Group 2 consisted of 2 boys and 9 girls who were congenitally deaf. 
Group 3 were a control group matched on developmental age consisting of 8 boys 
and 3 girls. Each group was asked to draw a face without any specific further 
instruction. The choice and order of the features were noted and ten elements were 
identified for analysis including facial and non-facial features such as glasses and 
jewellery.  Their study aimed to understand how children with autism conceptualise 
and mentally picture a face. In their literature review, they found substantial research 
on global and local processing of individuals with autism but stated that there was a 
lack of research on the mental representation of faces in autism. Their study aimed 
to shed light on whether atypical sensory processing has any significant effect on 
how a face is conceptualised, and to explore how much of an effect, if any, these 
abnormalities might have on the cognitive and social impairments seen in autism. 
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They argued that the results may show a preference for global as opposed to local 
processing, which challenges WCC theory and adds additional support to the EPF 
model proposed by Mottron and Souliers (2006) as an alternative perspective. 
 
The current study has been influenced by the most recent literature available in 
relation to visual processing. Of particular interest are the findings from Meaux et al. 
(2014) and the EPF model proposed by Mottron and Souliers (2006). This study will 
focus on visual processing in relation to drawing faces rather than objects and aims 
to add to the knowledge and understanding of how individuals with autism process 
visual information. This study will be designed to allow for a small-scale comparison 
between individuals with autism and TD participants. 
 
2.10 Summary of the chapter  
 
This chapter summarised the key literature and discussed the differences in visual 
processing that have been found between individuals with autism and TD individuals, 
as well as some of the theories that have developed to support these. All the studies 
reviewed used observation cognitive perceptual tasks such as being asked to draw 
objects and shapes, which are designed to identify what someone is thinking when 
they are processing what they see and notice, and what they are aware of on a 
cognitive level while completing the task. Many used drawings of objects or 
geometric shapes, and only 5 of the 61 studies reviewed asked participants to draw 
faces. Similarly, of all the studies (n=27) on face processing, only 4 used drawing; 
the other 23 used alternative cognitive perceptual tasks, such as noticing what 
objects had been removed from a photograph or image. Most of the studies 
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reviewed were descriptive, using a cross-sectional design, and there were only 2 
explanatory studies offering an explanation as to how people draw faces. Over half 
the studies reviewed were comparative studies, and there were just 2 case studies. 
 
From the studies reviewed, it could be noted that unless the participants were 
offered the opportunity to give feedback from their own perspective, the findings may 
be subjective and based on the researcher’s perspective rather than the participant. 
This may therefore not be a true representation of how the individual experienced 
the task. The researcher acknowledges that the voice of individuals with a diagnosis 
of autism is important when researching about autism. 
 
This study attempts to explore visual processing through drawing an image of a face. 
The research questions based on the literature are as follows. 
 
2.11 Research questions 
There are two main research questions, as follows: 
 
1) Is there a pattern in how pupils with autism draw a face in terms of the features 
and details drawn and the order in which they are drawn? 
 
2) Are there differences between how adolescents with autism and TD adolescents 
draw a face? 
 
The next chapter discusses the research design, the research methods and the 
sample recruited to explore these questions. 
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CHAPTER 3 
3. Methodology and sample  
3.1 Introduction 
 
This chapter discusses the research design, methods employed and the ethical 
issues that arose. It includes how the participant sample was selected and recruited, 
and gives details of the pilot study and data analysis. 
 
3.2 Research design  
 
The most appropriate design for this study was considered to be an empirical, 
qualitative case study. This allowed flexibility and is recognised by Yin (2009) as a 
useful approach for researching complex social phenomena. The study was 
observational and used a typology framed within a pragmatic perspective that was 
influenced by current research literature in relation to mixed methods (Creswell, 
2014), artistic enquiry and artistic dialogue (McNiff, 1998). Artistic enquiry refers to 
research where artistic practices such as drawing or painting are used as the method 
of collecting and generating data (McNiff, 1998). Artistic dialogue refers to research 
where the process of making the artwork is used in the form of a dialogue to give an 
account of the process and document how the work was created, rather than using 
the aesthetic outcome, such as the finished artwork (McNiff, 1998).  
 
Pragmatism as defined by Creswell (2014) is a world view that is not limited to any 
one philosophical view which has arisen from actions, consequences and situations. 
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A pragmatic approach to research, known as mixed methods, offers the choice of 
different techniques, methods and procedures associated with both quantitative and 
qualitative research to best fit the needs and purpose of the study as part of the 
research design. Quantitative research has generally been associated with the 
paradigm known as positivist or post-positivist. Researchers tend to be mindful of the 
importance of objectivity and the need to avoid affecting the results by their own 
presence while conducting the study. This is to avoid bias and ensure the validity of 
the findings. It usually involves data coded into a numerical form in order for factual 
statistical calculations to be made, which allow for conclusions to be drawn. 
Qualitative research, on the other hand, adopts an approach that is generally 
associated with the social constructivist paradigm. This usually has an emphasis on 
the nature of reality being socially constructed and makes an attempt to draw 
meaning from human behaviour, experience and beliefs. There tends to be less 
emphasis on the need to generalise the findings, with the intention being to gain rich 
and complex understandings of people’s experience that could be used to develop a 
theory or establish a pattern through an inductive approach. 
 
There are benefits in combining quantitative and qualitative research approaches so 
that the advantages, strengths and similarities of each are combined (Anthony et al., 
2005). Onwuebuzie and Teddlie (2003) de-emphasise terms such as qualitative and 
quantitative and have instead conceptualised exploratory and confirmatory methods 
that aim to unite qualitative and quantitative approaches under one framework. They 
suggest that a better understanding of a phenomenon is gained when using 
systematic, coherent and collaborative methods from a pragmatic perspective, 
arguing that this allows for a more holistic endeavour. 
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The current research study was designed primarily within a qualitative paradigm. 
This is illustrated below as QUAL from Creswell and Clark (2011), with the raw data 
being collected through drawing tasks. The data was then coded and analysed 
numerically using SPSS software, which is a quantitative research approach. Follow-
up questions were used to gain further feedback from the participants from their own 
perspective. Arts-based dialoguing of the process, as described by McNiff (1998), 
was used within the analysis. 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 Visual representation of qualitative and quantitative components within the research 
design (Creswell & Clark, 2011, p. 70) 
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3.2.1 Piloting the study  
A pilot study was conducted to test and develop the methods in order to identify the 
best approaches to use when communicating verbal instructions to each participant, 
and test the tasks in a practical context. 
 
3.3 Piloting the study 
 
Seven individuals – four with a diagnosis of autism and three typically developing 
participants, who were between 12 and 23 years old – were selected from individuals 
attending a local autism social group for the pilot. The participants were asked to 
draw five different faces. Specific feedback from the participants included that they 
found drawing a cartoon more enjoyable than other sources. This encouraged 
engagement and motivation in the task. It was decided that the self-portrait image 
would be best suited as the final task rather than at the beginning because 
participants were less reserved at the end. 
 
The feedback also gave the researcher guidance on how much verbal and non-
verbal prompting was helpful, and identified necessary environmental changes such 
as preparing the workspace before the participant entered the room. The participants 
were distracted by notes taken on a laptop and said that they were aware of the keys 
being tapped and that notes were being taken. So, handwritten notes were used 
rather than a laptop during the research study. 
 
It was also noted that participants who understood the purpose of the study became 
distracted and overthought their drawing processes, thus it would have benefitted the 
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students not to have known what the researcher was analysing when they were 
drawing their images. As a result, the participants in this research were not told the 
purpose of the study until after they had drawn their 5 images and answered all the 
questions. They were informed that the aims of the study would be explained after 
the tasks and that any questions they had about the purpose of the tasks would be 
fully answered. 
 
3.4 Selecting the participants for the main study 
 
The target population of the study was individuals with autism, but a comparison 
group of TD children was also recruited. They were all pupils in mainstream 
secondary school aged between 11 and 16 years old. They did not have comorbid 
learning difficulties or any other diagnoses and they all spoke English as their first 
language. Although all the participants were likely to have had a brief education in 
drawing, none had yet received an advanced education in art or illustration. A total of 
14 participants took part in the study. Seven children with autism were selected, as 
well as a comparison group of seven typically developing pupils all selected and 
matched to have a similar level of intellect as judged by their teachers from their 
academic work in school. The diagnosis of the participants with autism could not be 
checked by the researcher, and so their diagnosis taken as stated on their school 
records. Details of the 14 participants are given in Table 4. 
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Table 4 Details of each of the children involved in the study 
A = Autism 
A Age Gender 
Participant 1 13 Male 
Participant 2 13 Male 
Participant 3 16 Male 
Participant 4 14 Male 
Participant 5 12 Female 
Participant 6 16 Male 
Participant 7 15 Female 
 
TD = Typically developing 
TD Age Gender 
Participant 1 15 Male 
Participant 2 14 Female 
Participant 3 14 Male 
Participant 4 15 Male 
Participant 5 14 Male 
Participant 6 13 Male 
Participant 7 16 Female 
 
3.5 Ethical issues  
 
The study received ethical approval from the University of Birmingham before any 
participants were invited to participate. (see Appendix 1 for the research 
methodology, information sheets, invitation letter and consent forms.) The pupils 
were selected from two secondary schools: one in Wales and one in England. The 
head teacher and school staff identified participants who were appropriate based on 
the criteria set out in the information sheet for the schools. Each pupil was contacted 
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by their school and invited to participate in the study. A covering letter and 
information sheet explaining the outline and purpose of the study, expectations of the 
participants and confidentiality was sent to parents/guardians via the head teacher. 
The researcher did not contact the participants directly until the consent form had 
been completed. The participants were under the age of 18, and therefore in addition 
to them giving their consent, their parents/guardians also needed to sign the consent 
form. 
 
The school staff determined when and where the research took place and created 
the schedule for the participants involvement in the research. A school staff member 
was present when undertaking the research to ensure that each participant was 
supported and comfortable in the environment. The researcher also had a current 
DBS certificate. All data collected was anonymised and stored securely as described 
in the information sheets provided. Accessibility was restricted to the researcher and 
the independent interpreter of the SPSS coded data. 
 
3.6 Reducing bias 
 
The researcher interpreted and coded all the data. Inter-rater reliability was 
established by a second independent rater who analysed a sample of 10 video 
recordings from 14 participants. This included 5 from the autism group and five from 
the TD group. The independent rater made his own notes and coded the data 
following the criteria set out in more detail in Chapter 4, under analysis of the data. 
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The researcher was a qualified fine art degree graduate and an experienced support 
worker for individuals with autism, whereas the independent rater was not a trained 
artist and had never worked with individuals with autism. The researcher might have 
been biased in the analysis due to his knowledge of autism and visual processing. 
The independent rater had no experience of supporting individuals with autism or of 
the theories of autism. It was hoped that this difference in world view and life 
experience would reduce the bias and strengthen the reliability of the study’s data. 
 
3.7 Research methods  
 
All participants were asked to draw 5 pictures of faces from 5 chosen sources. These 
were either memory based, or drawn from a model or a photograph. The drawing of 
the image was recoded using a video camera, while the researcher made hand 
written notes. The video recordings documented the order in which participants drew 
each feature, along with any corrections made. The amount of detail that was given 
to each feature and the time that was taken to draw each image was also captured. 
Follow-up questions were recorded on the same camera using audio recording only. 
Copies of the drawings were kept by the researcher for later analysis. 
 
The order of the tasks was as follows: 
1.    A face from memory  
2.    The face of a life model (a teacher) 
3.    A cartoon face from memory 
4.    A face from a photograph provided 
5.    A self-portrait of their face using a mirror 
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3.7.1 Materials  
The participants were all provided with a pencil as the medium. This was felt to be 
the simplest tool with which to draw. HB pencils were identified as a universally 
understood medium, as they are likely to be the most familiar to all students and they 
do not introduce variables of how skilled a student is at using them. An HB pencil 
was favoured over a pen due to the permanency of the latter medium; the researcher 
tried to reduce anxiety for the students by allowing them to use a rubber. A pencil 
sharpener was also available to try to reduce any anxiety or pressure around 
creating the image. All illustrations were drawn on a standard A4 sheet of paper, with 
one illustration per sheet. Appendix 3 gives the full list of equipment used. A 
challenge for the researcher was to try to uncover the natural way that each student 
processed the face and not to be influenced by how schools have taught students to 
do this.  
 
3.7.2 Images  
The participants were asked to draw 5 faces from 5 different sources, which were 
selected to capture varying drawing styles and to encourage the participants to draw 
outside of their usual comfort zone or learnt drawing techniques. The rationale for 
asking them to draw five images was that it was a way of strengthening the data, as 
it would allow any patterns to emerge. Each participant was given 5 minutes to draw 
each image. This allowed the research to be structured to fit a 45-minute slot per 
participant, enabling this to fit around the class timetables and mirror the familiar 
setting of the two schools. 
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The images comprised different people of varying ages and genders. There was no 
repetition of the same face, to a participant as this had potential for participants to fall 
into the same drawing routines, and to lose engagement with the task. Therefore, 
each image needed to be drawn spontaneously, without participants overly 
considering it. 
 
3.7.2.1 Drawing a face from memory 
 
The first image the participants had to draw was a face from memory. Asking the 
participants to do this meant that the resulting image would be fresh and with no 
previous influences or drawings to reference or copy from. 
 
3.7.2.2 Draw the face of a life model (the teacher) 
 
The second image the participants had to draw was the face of a life model (their 
teacher). Drawing a portrait of another individual had the potential to be the most 
difficult image for the participants to draw.  
 
3.7.2.3 Draw a cartoon face 
 
The third image that the participants drew was a cartoon face. From the pilot study, 
participants fed back that they enjoyed this task the most, and it therefore boosted 
both their attention and their enjoyment of the tasks overall. This was placed in the 
middle of the sequence to allow the researcher a quick comparison with the previous 
two images to see if there was a favoured style of drawing that the child was using 
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repeatedly, for example animé. The researcher could then address this if needed – 
for example, by encouraging a child to move away from using animé consistently. 
 
3.7.2.4 Draw a face from a photograph 
 
The photograph was the only source repeated for all 14 participants. Images drawn 
from the photograph reduced the variability across the sample, allowing comparisons 
to be made more easily. 
 
3.7.2.5 Draw a self-portrait of their own face 
 
The final image was a self-portrait. The pilot study suggested that this was the task 
that most participants had to dedicate the most attention to, as after this image was 
drawn, participants often lost interest in the remaining tasks, and this affected the 
quality of their other images. It was therefore decided that this image was best 
placed last. 
 
3.7.2.6 Rationale for the participants to produce line drawings over other art 
styles 
 
The study encouraged the students to adopt a line-drawing style using an HB pencil, 
for ease of coding the features later in the research. The use of lines separated the 
features clearly, and it was easier than other styles for identifying when a student 
had started and finished drawing a facial feature. It was also for this reason that the 
images were drawn in monochromatic, as it made images simpler and therefore 
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easier to code. The participants were not allowed to add colour to the images, 
because it allowed students to adopt different artistic styles, e.g. smudging, colour 
layering or block colours. This could have altered the results of the study and made it 
more difficult to ascertain the beginning and end of a drawn facial feature. 
 
3.8 Procedure 
 
3.8.1 Research setting 
 
Step 1: Setting up the room before the participant arrived 
 
The aim was to facilitate a low-arousal environment to increase each participant’s 
capacity to fully concentrate on the activities despite the presence of the researcher. 
An attempt was made to declutter the environment and reduce the amount of 
background noise.  
 
The low-arousal approach, as described by Nguyen (2008), involved making sure 
that all possible sensory disturbances were minimised. Due to the participants being 
accessed via secondary schools, the study took place in four different rooms in two 
different schools. This was to fit in with the teachers’ timetables and the availability of 
the rooms. All four rooms were study areas around 3 metres x 3 metres in size. 
 
The first step taken to reduce possible sensory sensitivity to sound was to turn off 
any computers in the room. Computers on standby were fully turned off, minimising 
background light and hum. To further reduce sensory disturbances around lighting, 
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only natural light was used. Windows were uncovered but closed to reduce 
distractions from outside noise. Interior lighting was turned off if not required. The 
room was cleared of clutter by removing any objects from the workspaces, with only 
the objects needed for the study accessible. All of the rooms were decorated with 
posters on the walls. Consequently, the tables were moved to face the wall with the 
least sensory stimulation, and any posters that could be taken down were removed 
with the consent of the teacher present. The tables were moved so that the students’ 
backs would be next to the wall, with the intention of reducing anxiety around 
exposure in the environment and to ensure that there was no one behind them 
during the tasks. 
 
The workspace was set up with the prescribed equipment on the table, with a layout 
of one pencil, one rubber and one sharpener next to six sheets of A4 paper (see 
Figures 6 and 7). The tripod, camera and mirror were partially hidden, as the pilot 
studies suggested that it may be daunting to present these as the participants 
walked into the room. These were removed from the line of sight of the student and 
were easily accessible to the researcher when needed.  
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Figure 6 Room set-up for the study 
 
Key  Figure 6 
1 Model/teacher  
2 Door 
3 Possible chair location  
4 Participant  
5 Researcher 
6 Table 
7 Chair 
8 Camera location on participant’s entry to room 
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Figure 7 Illustration of the table layout 
 
Key Figure 7 
1 Sharpener  
2 Rubber  
3 Pencil  
4 A4 sheet of paper 
5 Table 
6 Chair 
 
Before the teachers collected the students, they were briefed on the structure of the 
activities. They were informed on how the tasks were going to unfold and what the 
researcher needed them to do.  
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3.8.2 Step 2: Welcoming the students into the research setting 
 
The second step of the procedure was when the student entered the room with the 
teacher. The researcher was introduced and the student was shown where they 
could sit. The students were given the option to move the teacher’s chair so that they 
could control where the teacher was sitting. It was hoped that this enabled the 
participants to feel more comfortable in the room and to control how close or how far 
away they wished the teacher to be. 
 
After the camera had been set up, the researcher explained that he would also be 
taking notes as well as using the camera. The researcher asked if the student had a 
preference for where the researcher was positioned when they drew. If the 
participants needed an example, the researcher would provide one, such as, “Would 
you prefer me to be behind you or in front of you?” or “Would you prefer me to be 
seated or standing?” The researcher also reminded the students that they could 
change where the teacher sat, by moving the chair to be closer or further away. The 
researcher only suggested this if they felt that the student was anxious about the set-
up of the room or about the researcher’s positioning. 
 
They were then thanked for agreeing to take part in the study and told that they 
could ask any questions at any stage. If the researcher felt that the student was 
particularly anxious, then the researcher would restructure the interaction to make 
sure that the participant understood that they were not being marked for their work. 
Equally, the researcher assured the student that there were no right or wrong 
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answers and encouraged them to say if the environment or tasks were stressful in 
any way. 
 
3.8.3 Step 3: Undertaking and recording the tasks 
 
Before each participant began the tasks, the researcher explained which illustration 
they were about to draw. This is fully explained in the scripts in Appendix 3. The 
researcher talked the student through each task. The researcher made sure that the 
student had fully understood the request by encouraging them to ask questions 
about what was expected. The students were reminded that they would have five 
minutes for each illustration. 
 
To ensure anonymity, it was important that only the student’s hands appeared in the 
video recordings. While the student drew, the researcher was mindful of whether 
they were leaning over the image as they created it, and he would either instruct the 
student to allow for space so that they did not obstruct the camera, or adjust the 
zoom to enable a better recording of the drawings. After the five minutes had 
finished, the camera was turned off and the recording of the image would stop. This 
was a clear marker to stop drawing and helped save the battery life of the camera. 
 
3.8.4 Step 4: Follow-up questions 
 
After the student had drawn all five images, the researcher asked two follow-up 
questions. To help the students feel more expressive and at ease, the researcher 
began by talking about the images that they had just created. The researcher 
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commented on the cartoon character they had chosen to draw, or asked who they 
had chosen to draw from memory. 
 
The researcher then asked two follow-up questions, and each participant was given 
a total of 10 minutes to answer them. This was so as not to influence the students 
while they were engaged in drawing. 
 
The questions asked were: 
 
1) When drawing a face, are there any areas that you consider more 
important to the image than others? 
 
This question was designed to look at what features are felt by the students 
themselves to be the most important and whether some features are more important 
than others. This question sought to uncover if students saw a deliberate hierarchy 
to facial features and whether they had an awareness of how they constructed a 
facial image. 
 
2) When drawing a face, are there any particular details that you spend more 
time and effort depicting? 
 
The aim of this question was to identify if there were any features that individuals felt 
required more effort or focus. This may have been because the participant thought 
they were harder to draw or because they thought it was more important to draw 
certain features more accurately. 
 56 
 
 
The researcher was mindful about the order in which the questions were asked, and 
participants were given the opportunity to present their views on how they felt they 
constructed their images. Flexibility was important, as it was not known where the 
answers would lead and whether the questions could be fully understood by both 
pupils with autism and typically developing students. The researcher therefore 
employed some flexibility to restructure the phrasing of some questions if necessary, 
and could talk the students through what was being asked of them in order to help 
them answer the questions fully and ensure the questions remained student centred. 
 
3.8.5 Step 5: Student debrief 
 
In this final stage of the procedure, the researcher reminded each participant what 
the purpose of the study was. All documentation had finished and the purpose of the 
interaction was to reassure the participants and satisfy their curiosity about the 
study. The researcher thanked the participants for their help. The researcher 
explained that the aim of the study was to compare the drawings of individuals with 
autism with those of typically developing participants, to see if there was a difference 
in how they constructed an image of a face. The researcher said he did not know 
what the outcome of the study would be. The students were free to lead the 
conversation and were invited to ask questions. The researcher did not continue the 
conversation if they were not interested in asking about the study. 
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3.8.6 Notes taken by the researcher during the drawing process 
 
The handwritten notes of the researcher documented the order of each feature, the 
apparent amount of interest shown by the students in the tasks and how often they 
looked at the source of what they were drawing. A comprehensive account of the 
researcher’s considerations has been included in Appendix 3. The notes 
documented during the tasks were recorded by hand in a notebook to enable the 
researcher to take notes quietly during the tasks. This information formed raw data 
and was used as part of the analysis. 
The next chapter presents the data and findings from the 5 drawing tasks, 
highlighting the similarities and differences seen between the two groups.  
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CHAPTER 4 
4. Findings and discussion 
 
4.1 Introduction  
 
This chapter explains the methods used to code and handle the data and outlines 
the process of data analysis, how the recording of the features was undertaken and 
how the features were coded It explains the coding system used to determine the 
detail of the features drawn.  
 
4.2 Checking the reliability of the coding 
 
To check on the reliability of the data, inter-rater reliability was established by an 
independent person, who was given the raw video data from 10 videos (5 from each 
group) to test out the coding of the following: 
 
1. The order in which the features of the face were drawn. 
2. Definitions of what was understood as a feature. 
3. How to document corrections. 
4. A definition of the level of detail. 
 
The total features identified for inter-rater reliability were reduced from the raw data 
of 35 to 23 and finally coded into 10 themes, which will now be explained in more 
detail. 
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4.3 Defining the features to be analysed 
 
A large amount of data was gathered by the study. The researcher had made 
intricate recordings of each of the six image components – for example, identifying 
which of the two eyes, which of the two ears and which of the inner eye details were 
drawn first. As a result, this made the data unnecessarily complex and meant that it 
was difficult to arrange the data into themes for analysis. This would have demanded 
a complex data analysis method; therefore, the definition of a feature was reduced to 
allow for a more workable data set. 
 
Based on the observations recorded on video of the drawn faces, as well as the 
actual images themselves, decisions were made about which features were most 
prominent to be included and how each concept was defined. These definitions were 
considered the key features of the drawings. They encapsulated the predominant 
features, such as the eyes, nose and mouth, as well as other points of interest that 
were regularly drawn in the students’ images, such as beards and cheeks. This 
decision was made through an informed understanding of which feature had been 
consistently drawn, by “eyeballing” the raw data.  
 
A total of 35 features were identified from the raw data collected, as illustrated in 
Table 5: 
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Table 5 Full list of features documented from written recordings during 
participant observations 
1. Left eye 
2. Right eye 
3. Right eyebrow 
4. Left eyebrow 
5. Left eyelashes 
6. Right eyelashes 
7. Right pupil 
8. Left pupil 
9. Right iris 
10. Left iris 
11. Bridge of nose 
12. Nostrils 
13. Philtrum 
 
14. Lips  
15. Teeth 
16. Chin 
17. Freckles 
18. Dimple 
19. Forehead wrinkles 
20. Left ear 
21. Right ear 
22. Beard 
23. Neck 
24. Glasses right  
 
25. Glasses left 
26. Body  
27. Right arm 
28. Left arm  
29. Right hand  
30. Left hand 
31. Outer face 
32. Legs 
33. Cheeks 
34. Cartoon animal details 
35. Hair 
 
 
For the sake of ease and in line with contemporary studies (Meaux et al., 2014), the 
features were then reduced to a more simple and manageable data set of 23 
features. For example, “nostrils” and “bridge of nose” were reduced to the feature 
“nose”, as illustrated in Table 6 below. 
 
 
Table 6 The reduction of features from 35 to 23 
1. Left eye   
2. Right eye   
3. Left inner eye  
4. Right inner eye  
5. Left eyebrow 
6. Right eyebrow  
7. Nose  
8. Mouth 
 
9. Hair  
10. Left ear 
11. Right ear 
12. Chin  
13. Outer face  
14. Beard  
15. Neck 
16. Glasses  
 
17. Body  
18. Arms   
19. Hands  
20. Legs  
21. Specific detail 
22. Teeth  
23. Cheeks 
 
   
For the purpose of handling the data, the 23 features were further reduced to the ten 
most frequently drawn features of the images. These ten features could be 
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compared in order to identify the linear order in which they were created. Features 
external to the head, such as the arms and legs, were grouped into a general coding 
of “the body”, which encompassed all features below the head, as illustrated in Table 
7 below. This was justified, because the study’s focus was only on facial features. 
 
Table 7 The reduction to ten features 
 
1. Eyes  
2. Nose 
3. Mouth 
4. Ears 
 
5. Hair 
6. Outer face 
7. Glasses 
 
8. Inner eyes 
9. Body 
10. Beard 
 4.4 Coding the features to be analysed 
 
4.4.1 Recording of partially completed features 
 
For each of the five tasks, the features of the faces drawn by the participants 
were recorded. However, sometimes participants stopped drawing halfway 
through a feature. If the participant stopped during the drawing of a feature, or 
the time ran out, the researcher either: 
 
1. Rounded the image up; if the feature was nearly finished, this was 
recorded as a “simple image”. 
2. Rounded down; if the feature had only just been started, this was 
recorded as the “start of a feature”. 
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Figure 8 The depiction of some hair that was half completed, and was therefore rounded up 
as a “simple image” 
 
 
 
Figure 9 The depiction of some hair that was recorded as the “start of a feature” 
 
Extra time allowance could have been given in the case of an interrupted or 
unfinished drawing (i.e., a drawing where evident features were lacking (this 
was when at least three or four features were not present)). In this instance, 
an estimated period of one minute would have been made available for the 
participant to continue an unfinished drawing. This period was deemed 
appropriate, as it allowed for participants to make further drawings 
unprompted, but it was a short enough time to limit the potential for the 
participant to feel stressed. However, none of the 14 participants in this study 
needed to be given extra time. 
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4.4.2 Face and eyes 
 
The eyes and outer face were the only features to be given more specific 
attention by the researcher, as the eyes have been identified as important 
features in social interaction (Baron-Cohen, 1993).  
 
These are defined in Table 9 and demonstrated by the annotated photograph 
in Figures 10 and 11 below. 
 
 
Table 8 Example of how the data was recorded for each of the five tasks. The areas 
highlighted in green show how the order of the features was recorded. 
Order Corrections Detail 
Outer face  C 
Eyelashes (L)  C 
Eye (L)  C 
Inner eye (L)  B 
Eye (R)  C 
Inner eye (R) Rubbed out and corrected B 
Nose  D 
Mouth  C 
Teeth Rubbed out completely twice and 
corrected without teeth 
C 
Hair  C 
Eyelashes (R)  C 
Key: 
A=Very detailed  
B=Some detail  
C=Simple 
D=Very simple 
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Table 9 Explanation of the terms outer eye, inner eye and outer face 
Outer eye This comprises the eyeball and eyelids 
Inner eye This comprises the iris and the pupils 
Outer face 
 
 
This constitutes a single feature, as shown in Figure 10. 
This feature could be drawn as a combination of four left 
quarters of the outer face or two quarters as the right half 
of the face. 
 
 
 
       
1. Blue quarter – first part drawn 
2. Red quarter – second part drawn 
3. Yellow quarter– third part drawn 
4. Pink quarter – fourth part drawn 
 
Figure 10 Example of a complex feature: outer face 
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Figure 11 Features of the face that were recorded from the students’ drawing. 
 
 
Table 10 below shows which features were grouped into which category. 
Each category was given a colour. 
 
 
Table 10 Features grouped by category 
 
Eye area 
 
Inner face 
features 
 
Outer face 
features 
Peripheral 
features 
 
Other 
specific 
detail 
Eye 
 
Nose 
 
Outer face Hair 
 
Piercings 
Inner eye Mouth 
 
Chin 
 
Neck 
 
Moles 
Glasses 
 
Eyebrows 
 
Beard 
 
Ear 
 
Dimples 
 Teeth 
 
Cheeks 
 
Body 
 
Freckles 
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4.5 Difficulties analysing the data 
 
An issue with the initial data gathered was that there were too many differences 
between the life models the participants were asked to draw (because they all had 
different life models). This resulted in varying features being present within the 
students’ drawings (for example, one life model had a beard, and one did not). 
 
Furthermore, in the illustrations that required the participant to conjure a face from 
memory, each participant would naturally imagine a different face. Along with the life-
model and self-portrait images, the memory images would often require the 
participant to draw from a different source from their peers. As these faces all 
differed, there was no guarantee of the gender of the drawing, or of whether a model 
wore accessories such as glasses or dental braces. By reducing the data to ten of 
the features that were consistently drawn, comparisons could be identified between 
an otherwise overly convoluted data set. 
 
4.5.1 Quantified data and descriptive statistic test 
 
The reduction of the data to ten coded features meant that the data could then be 
quantified. Descriptive statistics were used to find the mean, median and standard 
deviation of the selected features. This enabled the data to be given a statistical 
summary of the order in which the features were drawn. Finding the mean average 
of each feature drawn showed roughly in which order the two groups drew each 
feature (for example, drawing the nose second and the mouth fourth.), as illustrated 
in Tables 11 and 12. 
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Table 11 Results of the mean orders of features drawn 
Autism Eyes Nose Mouth Ears Hair Outer 
Face 
Glasses Inner 
Eyes 
Body Beard 
Memory 3.14 4.14 4.57 2.50 4.43 1.00 0.00 4.50 
  
Portrait 3.57 4.29 4 4 4.43 1 2 4.8 
 
5 
Cartoon 2.57 3.8 4.14 1 5 1.6 0 3.8 2.25 
 
Photo 4.71 4.5 4.71 8 5.71 1 4.57 5.4 
 
4.29 
Self-port 3.86 4.14 3.86 5.2 4.86 1 4 4.83 
  
Mean 3.57 4.17 4.26 4.14 4.89 1.12 2.11 4.67 2.25 4.65 
 
TD Eyes Nose Mouth Ears Hair Outer 
Face 
Glasses Inner 
Eyes 
Body Beard 
Memory 2 4 5 7.5 4.86 2.71 4 3.57 
 
7.5 
Portrait 2 4.17 5.14 4 5.29 2.14 
 
3 
 
5 
Cartoon 3 4.6 4.86 2 2.33 1.67 
 
3.5 1.67 0 
Photo 4.71 4.57 5.67 0 4.71 1.14 4.17 5.67 1 5.71 
Self-port 2.29 5 4.43 6.25 4.75 2.14 
 
3.83 
 
0 
Mean 2.80 4.47 5.02 3.95 4.39 1.96 4.09 3.91 1.34 3.64 
 
Totals Eyes Nose Mouth Ears Hair Outer 
Face 
Glasses Inner 
Eyes 
Body Beard 
Autism 3.57 4.17 4.26 4.14 4.89 1.12 2.11 4.67 2.25 4.65 
TD 2.8 4.47 5.02 3.95 4.39 1.96 4.09 3.91 1.34 3.64 
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Figure 12 Illustrated results of the mean orders of features drawn 
 
 
These were then put into a linear order demonstrating how often each of these 
features was drawn and the order in which they were drawn,  
as illustrated in Table 12. 
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Table 12 The mean results of the order in which features were drawn 
 
Autism 
Memory  Outer 
Face 
Ears Eyes Nose Hair Inner 
Eyes 
Mouth  
   
Portrait Outer 
Face  
Glasses Eyes  Mouth/ 
Ears 
Nose Hair  Inner 
Eyes 
Beard 
  
Cartoon Ears Outer 
Face 
Body  Eyes Nose/ 
Inner 
Eyes 
Mouth Hair 
   
Photo Outer 
Face 
Beard Nose Glasses Mouth/ 
Eyes 
Inner 
Eyes 
Hair 
   
Self-
Portrait  
Outer 
Face 
Eyes/ 
Mouth 
Nose Inner 
Eyes 
Hair Ears 
    
 
TD 
Memory  Eyes Outer  
Face 
Inner 
Eyes 
Glasses/ 
Nose 
Hair Mouth Ears Beard 
  
Portrait Eyes Outer  
Face 
Inner 
Eyes 
Ears Nose Beard Mouth Hair 
  
Cartoon Outer 
Face 
Body Ears Hair Eyes Inner 
Eyes 
Nose Mouth 
  
Photo Body Outer  
Face 
Glasses Nose Eyes/ 
Hair 
Inner 
Eyes 
 
Beard 
   
Self-
Portrait  
Outer 
Face 
Eyes Inner 
Eyes 
Mouth Hair Nose Beard 
   
           
Autism Outer 
Face 
Glasses Body Eyes Ears Nose Mouth  Beard Inner 
Eyes 
Hair  
TD Body Outer  
Face 
Eyes Beard Inner 
Eyes 
Ears Glasses Hair Nose Mouth 
           
Removing body and beard 
        
Autism Outer 
Face 
Glasses Eyes Ears Nose Mouth Inner 
Eyes 
Hair 
  
TD Outer 
Face 
Eyes Inner 
Eyes 
Ears Glasses Hair Nose Mouth 
  
 
Only features with high presence in drawings 
Autism Outer 
Face 
Nose Mouth  Inner 
Eyes 
Hair 
     
TD Outer 
Face 
Inner  
Eyes 
Hair Nose Mouth 
     
 
Removing only the body  
Autism Outer 
Face 
Glasses Eyes Ears Nose Mouth Beard Inner 
Eyes 
Hair 
 
TD Outer 
Face 
Eyes Beard Inner 
Eyes 
Ears Glasses Hair Nose Mouth 
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4.6 Findings 
 
Some of the features were drawn less often than others. These features were 
removed in some comparisons to allow for the more consistently drawn features to 
be compared. Features that were less consistently drawn by both groups included 
the ears, which were drawn 31% of the time; the body (11% of the time); glasses 
(26% of the time); and beards (also drawn 26% of the time). Glasses and beards 
were expected to vary in their frequency of inclusion, as each student was asked to 
draw different life models and different individuals from memory. However, it was not 
expected that the research would uncover such an infrequent depiction of ears in the 
study, as Meaux et al.’s study (2014) had reported a larger frequency of ears being 
drawn by autism groups. 
 
The results of this study show that there may be a difference in how early the eyes 
are drawn by TD students, as the eyes are sometimes drawn slightly sooner than by 
those with autism, with a slightly larger tendency to draw the eyes and inner eyes 
around the same time. This is in contrast to the autism group, who draw the outer 
eyes and then move on to other features. Due to the small sample size, these 
comparisons cannot be tested for significance. 
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4.6.1 Further analysis 
Table 13 The frequency of features drawn 
Autism 
Participant 
(P) 
Eyes Nose Mouth  Ears Hair Outer 
Face 
Glasses Inner 
Eyes 
Body Beard 
P1 5 4 4 1 4 5 2 4 1 1 
P2 5 4 5 1 4 5 1 3 
 
1 
P3 5 4 5 1 4 5 2 5 
 
2 
P4 5 5 5 4 4 4 1 4 1 2 
P5 5 5 5 
 
4 4 1 5 1 1 
P6 5 5 5 3 4 5 1 2 1 1 
P7 5 5 5 1 5 5 1 4 
 
1 
35 35 32 34 11 29 33 9 27 4 9  
100% 91% 97% 31% 83% 94% 26% 77% 11% 26%            
TD Eyes Nose Mouth  Ears Hair Outer 
Face 
Glasses Inner 
Eyes 
Body Beard 
P1 5 5 5 2 5 5 1 4 
 
1 
P2 5 4 5 0 4 4 1 5 2 1 
P3 5 5 5 2 4 5 1 4 
 
1 
P4 5 4 5 
 
4 5 2 5 1 2 
P5 5 5 5 2 5 5 1 5 
 
1 
P6 5 5 4 3 5 5 1 3 
 
2 
P7 5 4 5 2 4 5 1 4 1 2 
35 35 32 34 11 31 34 8 30 4 10  
100% 91% 97% 31% 89% 97% 23% 86% 11% 29% 
 
In order for the results of the data to be studied for any potential relationships 
between participants with autism and the TD group, the ten features were then 
further reduced to four categories of features, to enable the data to be interpreted 
using a deduction method of statistical analysis. This enabled the results to be 
studied for any potential relationships between participants by using a chi-squared 
test and t-tests to find statistical evidence (Thomas, 2013). 
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In this reduction of the data, the features were allocated to four sections of the face. 
These were: 
Orange sections: eyes and inner eyes 
Red sections: inner face; nose and mouth 
Purple sections: outer face; shape of face, beards and any varying details such as 
dimples or freckles 
Blue sections: head area; ears, hair, neck and the body 
 
There were several attempts to define the sections of the face before the final 
grouping of features was achieved, as shown in Figures 13.1 to 13.4 below. 
13.1 13.2  
 
13.3 13.4  
 
Figure 13 Stages of coding 
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By identifying which features should belong to which areas of the face, the data 
could be coded and analysed to find out if there was a repeated order in which 
features were drawn. Figure 13.1 was the first of the series. It has sectioned the face 
into three groups of features, combining the inner features of the face (red) and 
separating them from the outer areas (purple and blue). Three areas of the face 
were identified so that the data could show the order in which the face was drawn. 
 
Using these three coloured sections, the researcher began identifying which features 
should be grouped into which coloured area of the face. The four figures (13.1–13.4) 
illustrate the decision-making process of how to group the different features by 
colour. Figure 13.2 shows the mouth being broken down into multiple features by 
separating the mouth from the philtrum. In Figure 13.3 the mouth is separated from 
the inner face completely and redefined as part of the outer area of the face, which 
includes the outline of the outer face and cheeks etc. 
 
After this exploration, the final figure, 13.4, was identified as the best method of 
grouping the features. Figure 13.4 includes a fourth area of interest, which enabled 
the eyes to become a standalone feature. Klins’ study (2002) of eye gaze identifies a 
difference in how the eyes are observed in face processing. It is for this reason that 
the researcher chose to add eyes to the colour-coded groupings of facial features. 
 
The mean averages of the data were again compared and arranged to produce an 
order in which areas were drawn. This compared the orders of both groups when 
drawing each individual task and then compiled the averages of all the tasks to 
produce an overall order. Comparing the order of the individual tasks enabled data to 
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be compared from another angle to see if any task produced strikingly different 
results.  
 
 
Table 14 Order of drawn features of a face 
AS Orange Red Purple Blue 
Memory 2.86 3.00 1.00 3.14 
Portrait 3.00 3.00 1.00 3.00 
Cartoon 2.86 3.29 1.67 1.00 
Photo 3.00 2.71 1.00 3.29 
Self 3.14 2.57 1.00 3.29 
Average 2.97 2.91 1.13 2.74 
Median 3.00 3.00 1.00 3.14 
Stand dev 0.12 0.28 0.30 0.98 
TD Orange Red Purple Blue 
Memory 1.71 3.14 1.86 3.57 
Portrait 1.86 3.00 1.57 3.57 
Cartoon 2.86 3.57 1.50 1.71 
Photo 3.00 3.43 1.14 2.43 
Self 2.14 3.00 1.57 3.29 
Average 2.31 3.23 1.53 2.91 
Median 2.14 3.14 1.57 3.29 
Stand dev 0.58 0.26 0.26 0.82 
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Table 15 Order of drawn features coded by colour 
AUTISM 
    
Memory Purple Orange Red Blue 
Portrait Purple O/r/b O/r/b O/r/b 
Cartoon Blue Purple Orange Red 
Photo Purple Red Orange Blue 
Self Purple Red Orange Blue 
TD     
Memory Orange Purple Red Blue 
Portrait Purple Orange Red Blue 
Cartoon Purple Blue Orange Red 
Photo Purple Blue Orange Red 
Self Purple Orange Red Blue 
 
 
Key: 
Orange sections: eyes and inner eyes 
Red sections: inner face; nose and mouth 
Purple sections: outer face; shape of face, beards and any varying details such as dimples or freckles 
Blue sections: head area; ears, hair, neck and the body 
 
Further grouping the data into sections meant that more complex questions could be 
asked of the data. This enabled deduction statistical tests to be carried out to find 
possible inferences between the two groups. The data was arranged so that yes/no 
questions could be asked of the data. Four sections were paired off to reduce the 
data, in order to be able to answer a simple yes or no question using a chi-square 
test, which showed the significance of the data, as illustrated in Figure 14. 
 
 
 
 
      Figure 14 Inner/local feature         Outer/global feature 
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These two groups were constructed with the intention of showing local and global 
processing of a face, with local features being understood as the central features, 
such as the eyes, nose and mouth (defined previously in Figure 13), and global 
features being understood as the features (defined previously in Figure 13) 
positioned at the periphery of the face, i.e. cheeks or chin, including the shape of the 
face itself. 
 
The question asked of the data was, “Did the participants start with the inner features 
first?” This question required an answer that enabled the researcher to clearly 
identify if the participants began with the peripheral features of the face or the central 
face, and identify if they started drawing the inner face or the outer face first. This 
question was chosen after analysing questions asked by other studies, such as “How 
do individuals with autism mentally represent a face?” (Meaux et al., 2014), and “Is 
there a local or global bias in how people on the autism spectrum draw?” To 
complement the existing data around autism and face processing and to answer this 
question, orange and red groupings were paired, compiling the eyes and the inner 
facial features and separating them from the outer face and peripheral features. This 
meant that the data could be examined to see if participants started with the inner 
face. 
 
The data was entered into SPSS, and the software was used to ask if participants 
started with either the orange areas or the red areas. The researcher then used both 
a chi-square test and a t-test to simultaneously show the likelihood of this and of the 
data being obtained by chance. 
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Table 16 SPSS results 
Inner face first Autism TD Total 
0 7 4 11 
1 0 3 3 
Total 7 7 14 
Pearson chi2(1) = 3.8182 Pr = 0.051 
 
4.6.2 Definitions of the level of detail  
 
A coding system was used to ascertain how detailed each of the features was. Each 
drawing was catalogued according to the level of detail, as follows: 
 
A = Very detailed 
High level of detail, with extra attention given to depicting complex features. Lots of 
focus on the personal characteristics of the person they are representing – for 
example, drawing the wrinkles in the skin around the eye and eyebrow or the details 
of the ears, including the intricate cartilage folds of the inner ear. 
 
B = Some detail 
Detail added to an area after drawing the general shape. Here time and effort has 
been spent on trying to attain a likeness of the model, for example when complex 
features have been drawn with some attention to detail. 
 
C = Simple  
Simple depiction of the area drawn. Characteristics of the model have been added, 
but little attention has been paid to them. Some focus has been given to particular 
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specific features of the model, but this is minimal, only enough to elevate the image 
from the symbol that typically represents the features. 
 
D = Very simple  
Very simple outline of the shape of the area and very little time spent. No likeness to 
the individuals drawn, beyond sex and hair length. The reduction of the face to 
semiotic symbols (e.g., cartoons without tonality1, a stick man, or a simple circle with 
a dot in the middle to represent an eye). 
 
4.6.3 Illustrated definition of detail 
 
The different levels of detail for five different features are illustrated below. 
 
A very detailed
 
B some detail
 
C  simple 
 
D very simple 
 
 
Figure 15 Example of gradations of detail drawn for eyes 
 
A very detailed B some detail C simple D very simple  
                                                        
1 Tonal drawing: The lightness or darkness of something – this could be a shade, or how dark or light 
a colour appears (http://www.tate.org.uk/learn/online-resources/glossary/t/tone). 
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Figure 16 Example of gradations of detail drawn for ears 
 
 
A very detailed 
 
B some detail 
 
 C simple 
 
D very simple  
 
 
Figure 17 Example of gradations of detail drawn for hair 
 
 
A very detailed
  
B some detail 
 
 C simple 
 
 D  very simple  
 
 
 
Figure 18 Example of gradations of detail drawn for noses 
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A very detailed 
 
B some detail 
 
C simple 
 
 
D very simple  
 
 
 
 
Figure 19 Example of gradations of detail drawn for mouths 
The level of detail drawn was recorded using the gradation system A, B, C and D, as 
depicted above.  
 
Table 17 illustrates how data was recorded for each of the five tasks. The green 
highlights how detail was recorded in the researcher’s notes.  
 
 
 
 
 
 
 
 
 
 
 
Key: 
A=Very detailed  
B=Some detail  
C=Simple 
D=Very simple 
 
Table 17 Corrections 
Order Corrections Detail 
Outer face  C 
Eyelashes (L)  C 
Eye (L)  C 
Inner eye (L)  B 
Eye (R)  C 
Inner eye (R) Rubbed out and corrected B 
Nose  D 
Mouth  C 
Teeth Rubbed out completely twice and 
corrected without teeth 
C 
Hair  C 
Eyelashes (R)  C 
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Table 18 contains short notes of the corrections that participants made, which are 
highlighted in green. A correction was recorded when the participant used a rubber 
to make a correction or when they restarted the entire drawing. The extent of the 
correction was also recorded – that is, whether it was a small correction to the corner 
of the mouth or a small line of the eye, or if the whole area of the nose was rubbed 
out.  
 
 
 
 
 
 
 
 
 
 
 
Key: 
A=Very detailed 
B=Some detail 
C=Simple 
D=Very simple 
 
The level of detail was determined by how intricately each feature was drawn. For 
example, when drawing the eye, it was necessary to examine if participants shaded2 
the iris or added eyelashes. The way participants drew independent features was 
                                                        
2 Darken or colour (an illustration or diagram) with parallel pencil lines or a block of colour 
(http://www.oxforddictionaries.com). 
Table 18 Example of how corrections were recorded 
Order Corrections Detail 
Outer face  C 
Eyelashes (L)  C 
Eye (L)  C 
Inner eye (L)  B 
Eye (R)  C 
Inner eye (R) Rubbed out and corrected B 
Nose  D 
Mouth  C 
Teeth Rubbed out completely twice and 
corrected without teeth 
C 
Hair  C 
Eyelashes (R)  C 
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also recorded (e.g. if they drew the shape first and added detail later). For example, 
a depiction of the mouth as a synthesis of marks depicting the interior and external 
shapes would be classified as “Very detailed” (A). Drawing the mouth and then 
adding detail would be recorded as “Some detail” (B). If a participant had not added 
much detail, only drawing the shape of the mouth, then it would be recorded as 
“Simple” (C); and a basic representation of a particular part of the face would be 
classified as “Very simple” (D). 
 
4.6.4 Touch-ups and revisions after the main features had been drawn 
 
In this study, the revision of features is defined as drawing a feature, continuing with 
the rest of the face, then revisiting and changing the original feature that was drawn 
first. Any modification of the drawing in this manner was recorded separately. As an 
example, Table 19 highlights in green the levels of detail recorded for hair and for 
any detail that was subsequently added to hair as described above. 
 
Table 19 How the researcher documented changing levels of detail of features 
Order  Corrections made, if any Detail  
Hair   C 
Outer face   C 
Eyes   D 
Nose   D 
Mouth  C 
Ears  C 
Added hair detail  B 
 
Key: 
A=Very detailed  
B=Some detail 
C=Simple 
D=Very simple 
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It was important to include the amount of detail that the touch-up added to the 
feature. This could be the act of going over the pre-existing shape of the feature, or 
adding new details.  
 
An example amendment is illustrated in Figures 20 and 21, with Figure 20 as the 
initial completed eye, and Figure 21 as the same eye following later revision with 
increased detail. Any time a drawing was amended, it had a code allocated, but in 
lower case letters (i.e., a, b, c, d) to differentiate it from the initial drawing grade and 
to demonstrate that a change had been made. This modification could be positive 
(i.e., more detail had been added) or negative (i.e., detail had been removed), as 
illustrated below. 
             
              
 
                                  
 
 
 Figure 20                                                 Figure 21 
 
 
The coding of the detail of the features followed the same reduction path as the 
cataloguing of the order of features. The ten features previously identified were 
entered into a tally chart to show how often each feature was drawn and to what 
standard of detail. Table 20 gives an example of how this was documented. This 
enabled the researcher to identify which areas, if any, the two groups differed in, with 
[B] some detail 
 
[a] very detailed 
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regard to the amount of detail given. The researcher was then able to compare the 
two groups by creating graphs (see Figures 22 to 30 below). 
 
Table 20 Tally chart used to record the level of detail given for ten features 
AUTISM 
Participant 1 Eyes Nose Mouth  Ears Hair 
Outer 
Face Glasses 
Inner 
Eyes Body Beard 
A           
B 1 2 2  1  1 1   
C 3 1 1  1 3 1 1  1 
D 1 1 1 1 2 1   1  
 
4.6.5 Results highlighting a difference seen in the level of detail given to each feature 
 
The graphs drawn identified how the groups differed with regard to key features, with 
the most noticeable difference being in relation to the eyes. The graphs demonstrate 
the differences between the participants with autism and TD participants in relation 
to the level of detail they gave to each feature, as illustrated below. 
 
 
Figure 22 Comparing the level of detail the students gave to eyes 
 
0
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Figure 23 Comparing the level of detail the students gave to the nose 
 
  
Figure 24 Comparing the level of detail the students gave to the mouth 
  
Figure 25 Comparing the level of detail the students gave to ears 
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Figure 26 Comparing the level of detail the students gave to hair 
 
  
Figure 27 Comparing the level of detail the students gave to the outer face 
 
  
Figure 28 Comparing the level of detail the students gave to glasses 
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 Figure 29 Comparing the level of detail the students gave to the inner eyes 
 
 
Figure 30 Comparing the level of detail the students gave to beards 
 
These features were then also reduced to the four areas previously explained (eyes, 
inner face, outer face, peripheral features) in order to calculate percentages for 
which features were given a high amount of detail. 
 
This enabled percentages of the areas that were commonly drawn to show the 
degree of detail, enabling the researcher to compare each area and identify areas 
that were consistently drawn with a high amount of detail.  
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The results are presented in Tables 21 and 22 below. 
 
Table 21 Level of detail given to each area of the face by both autism and TD 
participants 
 
TD   AUTISM   
A 9 4% A 0 0% 
B 86 36% B 56 25% 
C 72 30% C 110 48% 
D 70 30% D 61 27% 
Total 237  Total 227  
 
 
Table 22 Level of detail given to each area of the face by both autism and TD participants 
TD Orange 
 
Red 
 
Purple 
 
Blue 
 
Total 
A 5 6% 1 1% 0 0% 2 4% 8 
B 39 50% 24 36% 8 19% 15 31% 86 
C 16 21% 19 28% 24 56% 13 27% 72 
D 18 23% 23 34% 11 26% 18 38% 70 
Total 78 
 
67 
 
43 
 
48 
 
236 
          
Autism Orange 
 
Red 
 
Purple 
 
Blue 
  
A 0 0% 0 0% 0 0% 0 0% 0 
B 18 25% 15 22% 8 20% 15 34% 56 
C 37 51% 29 42% 24 59% 20 45% 110 
D 18 25% 25 36% 9 22% 9 20% 61 
Total 73 
 
69 
 
41 
 
44 
  
 
Key: 
Orange sections: eyes and inner eyes 
Red sections: inner face; nose and mouth 
Purple sections: outer face; shape of face, beards and any varying details such as dimples or freckles 
Blue sections: head area; ears, hair, neck and the body 
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Figure 31 Pie charts 1 and 2 show the level of detail given to the orange areas of the face by both 
autism and TD participants 
 
Figure 32 Pie charts 3 and 4 show the level of detail given to the red areas of the face by both autism 
and TD participants. 
 
Figure 33 Pie charts 5 and 6 show the level of detail given to the purple areas of the face by both 
autism and TD participants 
Autism orange 
a b c d
TD orange
a b c d
Autism red
a b c d
TD red
a b c d
Autism purple
a b c d
TD purple
a b c d
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Figure 34 Pie charts 7 and 8 show the level of detail given to the blue areas of the face by both 
autism and TD participants 
 
 
Autism blue
a b c d
TD blue
a b c d
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Table 23 Results of the corrections made by participants to their drawings 
Task Autism Autism Typical Typical 
1 Eyes 1 Eyes 4 
1 Inner eyes 2 Inner eyes 0 
1 Glasses 0 Glasses 1 
1 Nose 1 Nose 0 
1 Mouth 2 Mouth 2 
1 Chin 0 Chin 0 
1 Ears 0 Ears 0 
1 Beard 0 Beard 0 
1 Hair 0 Hair 0 
1 Outer face 2 Outer face 1 
Total  8  8 
Task Autism Autism Typical Typical 
2 Eyes 0 Eyes 1 
2 Inner eyes 2 Inner eyes 2 
2 Glasses 1 Glasses 0 
2 Nose 3 Nose 2 
2 Mouth 1 Mouth 0 
2 Chin 0 Chin 0 
2 Ears 0 Ears 0 
2 Beard 0 Beard 0 
2 Hair 0 Hair 0 
2 Outer face 6 Outer face 1 
Total  13  6 
Task Autism Autism Typical Typical 
3 Eyes 2 Eyes 1 
3 Inner eyes 0 Inner eyes 0 
3 Glasses 0 Glasses 0 
3 Nose 0 Nose 0 
3 Mouth 3 Mouth 1 
3 Chin 0 Chin 0 
3 Ears 1 Ears 0 
3 Beard 0 Beard 0 
3 Hair 0 Hair 0 
3 Outer face 0 Outer face 2 
Total  6  4 
Task Autism Autism Typical Typical 
4 Eyes 0 Eyes 0 
4 Inner eyes 2 Inner eyes 0 
4 Glasses 1 Glasses 0 
4 Nose 2 Nose 0 
4 Mouth 2 Mouth 0 
4 Chin 1 Chin 0 
4 Ears 0 Ears 0 
4 Beard 0 Beard 0 
4 Hair 0 Hair 0 
4 Outer face 2 Outer face 0 
Total  10  0 
Task Autism Autism Typical Typical 
5 Eyes 1 Eyes 1 
5 Inner eyes 2 Inner eyes 0 
5 Glasses 0 Glasses 0 
5 Nose 2 Nose 1 
5 Mouth 3 Mouth 2 
5 Chin 3 Chin 0 
5 Ears 1 Ears 0 
5 Beard 0 Beard 0 
5 Hair 0 Hair 2 
5 Outer face 1 Outer face 3 
Total  13  9 
Total overall  50  27 
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Figure 35 Pie charts 9 and 10 illustrate the percentages of corrections made to each area of the face 
visually 
 
Key: 
Orange sections: eyes and inner eyes 
Red sections: inner face; nose and mouth 
Purple sections: outer face; shape of face, beards and any varying details such as dimples or freckles 
Blue sections: head area; ears, hair, neck and the body 
autism corrections 
orange
red
purple
blue
TD corrections
orange
red
purple
blue
Table 24 The percentages of corrections made to each area of the 
face 
Area  AUTISM  TD 
Orange 14 28% 10 37% 
Red 19 38% 8 30% 
Purple 15 30% 7 26% 
Blue 2 4% 2 7% 
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4.6.6 Participants’ use of reference points when drawing 
 
This area of the study relied on the researcher’s interpretation. The researcher’s 
understanding of the students’ use of reference points was built on the students’ 
ability to be attentively observant and to be conscious of recognising what had been 
observed and not inferred. With this in mind, the researcher was limited in the 
amount of data that could be documented, as he only had five minutes to make the 
recordings, focusing on a wide variety of areas, such as recording the order the 
features were drawn, studying the level of detail with which features were drawn, 
moving the camera to document this in detail, etc. 
 
The frequency with which a participant looked at a source allowed the researcher to 
make an assumption about how important the sources were to the drawn images. 
Due to the fact that this could be nothing more than an assumption by the 
researcher, the data could be naturally inconsistent and biased. The researcher 
therefore decided not to go into too much detail about this, as it would rely on the 
researcher’s handwritten notes alone, and no further evidence. The researcher 
observed how often the students would look up from their drawings to observe the 
source, and at the end of each of the tasks the researcher would then make a note 
of how often this was. The researcher did not only take into account how often this 
occurred, but also how intensely the participant studied their model. The researcher 
noted where the participant looked and what they were observing. For example, the 
researcher examined whether the participant was observing the subtleties of a 
feature, or rather gaining a more simple understanding of what the model looked like, 
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such as the length of their hair. The researcher then identified whether these 
observations were just glances or long, considered stares, factoring in whether the 
participant took proper time to identify characteristics of the feature they were 
drawing. The researcher could also identify if the participant did not use the source 
at all, choosing instead to rely solely on their own mental concept of the face. 
 
This information was not recorded as part of the video recordings, as it would have 
been unethical to record the participants’ faces during the research study. Only their 
drawn images were recorded, to comply with confidentiality and anonymity 
regulations. 
 
The data were coded into five categories to allow for a more comparable set to be 
analysed when examining the findings. As it was not possible to reliably record how 
many times participants used the reference points, a description from the 
researcher’s handwritten notes was used, as follows: 
 
4.6.7 Use of sources 
 
1. Very low 
Not drawing from models or sources. 
2. Low 
Minimal use of the models or sources. 
3. Moderate 
Sometimes using sources to guide illustration. 
4. Frequent 
Frequently using sources to draw from. Altering images accordingly. Paid attention to accuracy. 
5. Constant 
Using reference points constantly. 
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Table 25 Use of reference source 
TD 1.    Very low 1 5% 
TD 2.    Low 1 5% 
TD 3.    Moderate 5 24% 
TD 4.    Frequent 10 48% 
TD 5.    Constant 4 19% 
 Total  21  
Autism 1.    Very low 0 0% 
Autism 2.    Low 4 19% 
Autism 3.    Moderate 4 19% 
Autism 4.    Frequent 13 62% 
Autism 5.    Constant 0 0% 
 Total  21  
 
 
 
Figure 36 Pie charts 13 and 14. Results of participants’ use of the reference points during the tasks 
As reference
very low
low
moderate
frequent
constant
TD reference
very low
low
moderate
frequent
constant
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4.6.8 Amount of interest the participants appeared to show in the task 
 
It was important to catalogue the amount of interest participants showed in the task. 
This section was coded into three categories. Choosing these three categories 
provided a very superficial idea of how participants felt, relying on the researcher’s 
subjectivity and ability to extrapolate how the participants acted during the process, 
with an acknowledgement that this has limitations and would not generate robust 
data for analysis. 
 
An opinion was drawn from how they acted before and after the tasks, how they 
spoke with the researcher, how calm they seemed, and how many mistakes they 
wanted to correct (if a participant wanted to correct a mistake, this suggested that 
they cared about their illustration). The researcher also looked at how much detail 
they gave to their pictures overall. Was their picture rushed, with very little detail, or 
did they take the full five minutes and edit their picture thoroughly? As this was 
relying on the researcher to extract this meaning at the same time as collecting the 
main data, it was important that this task be as simple as possible, so that it could fit 
in well with the other observations. There were three categories, as follows. 
Low interest - Very little time spent on image – image very simple. 
Engaged - Correcting mistakes or making minor corrections. 
High interest - Completely focused on activity. Trying very hard to obtain 
likeness of image. 
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Recording the amount of interest that the participants showed in the task relied on 
the researcher’s ability to observe students’ behaviour. An example of this would be 
observing the quality of the image that was being drawn, with the assumption that a 
very simple image, where students resorted to very simple semiotic depictions of a 
face, involved the least amount of effort. This was coupled with the speed with which 
the student drew, as very little energy being spent on a quick image implied a lack of 
effort or interest in a task. The ability to cross-compare with the other images that the 
students created built up a picture of each participant’s interest in the five tasks. The 
researcher also observed the interactions of the student with the researcher 
themselves and the teaching staff present. For example, if a student presented a 
calm, happy demeanour, asking questions and interacting with the staff, this 
suggested to the researcher that the student was interested in the task, as opposed 
to a student being unengaged and withdrawn from the task. How the student 
responded to encouragement also presented opportunities to gauge how the 
students were feeling about the research, as a negative response to a positive 
comment indicated that the student could be feeling stressed or lack confidence. 
Two examples of comments they made were: 
 
Student – “I’m rubbish at drawing, I can’t even draw a stick man.” 
And 
Student – “Do I have to draw my teacher, can’t I draw anyone else? What if I 
do it wrong?” 
 
These examples give a clear indication of a student’s feelings about their abilities. All 
data gathered in this manner was susceptible to biases, and consequently the 
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researcher’s acknowledgement of the influence of assumptions, opinions and biases 
in this area was crucial to the documentation of the data. The importance of the 
researcher’s engagement in the tasks was what kept the observations as clear and 
true as possible, reporting what was noticed without assumptions, as recommended 
by Thomas (2013). 
 
Both the interest of the students in the task and how often they looked at what they 
were drawing were entered into a tally chart. The data collected during the drawing 
of the pictures was coded into number form, to enable this to be quantified. The 
codes were: 
 
Participants’ use of source: 
 
1 = low 
2 = engaged  
3 = high 
 
This was then used to calculate the percentages of the frequencies of these 
behaviours, allowing comparisons to be made between the students’ behaviours 
when carrying out the tasks.  
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Table 26 Results of participants’ interest in tasks and their behaviours in relation to 
the use of reference points during the tasks.   
 
 
Participants 
Level of 
Interest 
No of 
images 
drawn % ratio 
TD 1=Low 4 11% 
TD 2=Engaged 8 23% 
TD 3=High 23 66% 
 
Total 35 
 
    
Autism 1=Low 4 11% 
Autism 2=Engaged 9 26% 
Autism 3=High 22 63% 
 
Total 35 
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Figure 37 Pie charts 11 and 12. Participants’ interest in tasks and their use of reference points 
 
4.6.9 Time 
 
Documenting the time spent on each task was straightforward. The participants were 
told that they were about to start being timed and then were timed from when the 
camera was running. This was important to document, as it helped to illustrate the 
interest and/or confidence level that each participant had. If there was lots of detail in 
the illustration and the participant was a fast, confident illustrator, then the time 
would be looked at, along with the amount of corrections and detail that the 
AS interest in task
low
engaged
high
TD interest in task 
low
engage
d
high
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participant added. This allowed the researcher to reach more informed conclusions. 
Furthermore, if the individual spent only a small amount of time and there was very 
little detail, then this could be used in the same way. 
 
4.6.9.1 Follow-up questions on completion of the tasks 
 
The two questions that the students were asked were: 
 
1) When drawing a face, are there any areas that you consider more important to the 
image than others? 
 
2) When drawing a face, are there any particular details that you spend more time 
and effort depicting? 
 
These questions were designed to allow the student to express their feelings about 
what was important to them when drawing a face. The questions asked what 
features they felt held a picture together and if they focused on some features more 
than others. The aim of the interviews was to capture whether or not the students 
themselves would express any feelings about how they constructed a drawn face. 
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1. The eyes (highlighted in orange) 
2. The inner face (highlighted in red) 
3. The outer face (highlighted in purple) 
4. The hair and ears (highlighted in blue) 
 
 
Figure 38 The areas that the pupils commented on in their responses 
 
The findings were entered into a tally chart and the results were then compared. 
 
Table 27 Interview data from follow-up questions 
 Question 1  Question 2  
AUTISM Orange 27% Orange 45% 
AUTISM Red 9% Red 18% 
AUTISM Purple 36% Purple 27% 
AUTISM Blue 27% Blue 9% 
 
Question 1 
 
Question 2 
 
TD Orange 60% Orange 13% 
TD Red 40% Red 38% 
TD Purple 0% Purple 13% 
TD Blue 0% Blue 38% 
 
Key: 
Orange sections: eyes and inner eyes 
Red sections: inner face; nose and mouth 
Purple sections: outer face; shape of face, beards and any varying details such as dimples or freckles 
Blue sections: head area; ears, hair, neck and the body 
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From the initial analysis of the questions, it seems as though those with autism 
viewed the eyes as an important part of their depiction of faces. Five of the seven 
autism participants’ responses indicated that the eyes were an important part of the 
face. However, when the questions are looked at separately, a clearer understanding 
of the responses to them emerges. 
 
4.6.10 Question one 
 
When drawing a face, are there any areas that you consider more important to the 
image than others? 
 
Far fewer of the pupils with autism considered the eyes to be the most important 
feature. Instead, the responses varied and were spread out between the eyes, the 
hair and the shape of the face. The TD participants’ responses to this question were 
more consistent, with 60% saying that they felt the eyes were the most important 
feature, compared to 27% in the autism group. This suggests that a small majority of 
TD participants felt that the eyes were the most important feature, and also a 
combination of the surrounding inner face.  
 
TD participant number 7: 
 
A – I think eyes, nose and mouth. And basic facial features are more important than 
stuff like face structure and hair. Because they’re more identifiable. Erm, but also eye 
shape, as they can vary a lot, but also nose shape and whether it’s big, round or 
small. 
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Autism participant number 3: 
A – I was saying how I wouldn’t … I would look at the outline because everyone has 
a different shape of head. And err it would be easier for me to distinguish between 
people if they were facing away from me because if I’m looking at someone’s face, 
then it would … I wouldn’t be able to see the back … If I weren’t looking at the back 
of the head I wouldn’t know who they were. So, it’s easier to see from the back. 
 
4.6.11 Question two 
When drawing a face, are there any particular details that you spend more time and 
effort depicting? 
 
At this point in the interviews, the majority of participants with autism (six out of 
seven) mentioned that they spent more of their time drawing the eyes. This 
compares to only one TD pupil answering in this way. This is interesting, because 
upon examining the results, one can see a large percentage of the pupils with autism 
(45%) consider the eyes to take the most time when drawing a face. Furthermore, 
18% of the participants with autism note that areas such as the inner face are the 
most important, followed by the outer face at 27% and peripheral features at only 
9%. This may suggest that other areas are considered less important to define. 
However, one could argue that if the interview questions are taken literally, which 
various studies have indicated people on the autism spectrum have a tendency to 
do, this could lead to an understanding that eyes are expressed by autistic people to 
be harder to draw. This may be because the complexities involved in drawing an eye 
are much harder than other features, for example a nose or an ear. 
 
When we look at the questions separately, there are features that the participants 
consider more important to the face, although these do not necessarily match the 
 105 
 
features that each participant spends time drawing. Far fewer autistic participants 
consider the eyes to be the most important feature. Indeed, the response is more 
spread out between the eyes, the hair and the shape of the face, which autistic 
participants stated are the hardest to depict. 
 
When compared with the TD participants, the responses to the first question are less 
varied, with the majority stating that they feel that the eyes are the most important 
feature, together with the surrounding inner face. It is interesting to note that none of 
the TD participants chose the outer areas of the face when responding to this 
question, only mentioning the surrounding areas when the second question was 
asked. At this point in the interviews, the majority of participants with autism then 
mentioned that they spent more of their time drawing the eyes, with six out of seven 
participants saying this, compared to only one TD participant. 
 
TD participant 1 
Question 1 – When drawing a face, are there any areas that you consider more 
important to the image than others? 
 
Answer – Erm, the eyes. 
 
Question 2 – Second question: when drawing faces, are there any particular details 
that you spend more time and effort depicting?  
 
Answer – The lips. 
 
Autism participant 6 
Question 1 – First question. When drawing a face, are there any areas that you 
consider more important to the image than others? 
Answer – Errrm, head shape.  
 106 
 
 
Question 2 – Cool. Right, next question: when drawing faces, are there any 
particular details that you spend more time and effort depicting? 
Answer – Head shape. 
 
Autism participant 7 
Question 1 – First question. When drawing a face, are there any areas that you 
consider more important to the image than others? 
Answer – The hair. 
 
Question 2 – Cool. Right, next question: when drawing faces, are there any 
particular details that you spend more time and effort depicting? So you spend more 
time on them? 
 
Answer – I think the eyes and for example because they show more emotion. 
 
These results will be considered in the following chapter and implications from the 
findings will be discussed.  
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CHAPTER 5 
5. Conclusions and implications 
 
5.1 Introduction 
 
This chapter discusses the findings in more detail and is separated into two main 
sections: key findings in relation to the first research question; and key findings in 
relation to the second research question. An explanation of the results within the 
context of the literature is also discussed. 
 
5.2 Key findings in relation to research question 1 
5.2.1 A summary of the results 
The results show that there are differences in the behaviour of the two groups. The 
autism group unanimously started by drawing the outer face in all tasks apart from 
the cartoon task, whereas just over half the TD group drew the outer face first, and 
just under half drew the eyes first. The order in which the features were drawn 
differed between each group depending on what they were asked to draw – for 
example, when asked to draw a cartoon in comparison to a self-portrait. 
 
The TD participants group consistently followed a similar order in four out of five 
drawing tasks, whereas the autism group were inconsistent; both from participant to 
participant and from task to task. The only time this difference between the two 
groups was not observed was when both groups were asked to draw a cartoon face. 
The findings also suggest that the TD group gave more attention towards the eyes 
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than the autism group, although a larger sample would need to be recruited to test 
the significance of this. 
 
5.2.2 Order of the features drawn 
 
The main difference between the two groups was the priority given to the eyes over 
other features. The TD group consistently drew the eyes either first or second, 
sequentially after the outer face was drawn. The TD group always started by either 
drawing the outer face or eyes. The autism group always drew the outer face first 
and then were inconsistent, without a clear pattern or priority. There was variation in 
the priority given to the eyes in the autism group. This is an interesting phenomenon. 
These findings suggest the importance that each group placed upon the eyes in 
relation to other features, and indicate that there may be preferences for how each 
group draws and constructs faces visually. 
 
 
5.2.3 Cartoon drawing task 
 
The difference seen in the drawing of cartoons was anticipated by this study, given 
the participants would more likely have drawn such characters recreationally. It was 
not anticipated that participant’s cartoon characters would often merge together 
faces and bodies. This was due to the participants drawing characters inspired by 
popular culture, for example Pokémon, an anime inspired range of different fictional 
creatures. This proved problematic, as students would have had to draw both head 
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and body. This complication meant that the results from the cartoon drawing task 
could not be added to the data from the other four tasks. 
 
5.2.4 Level of detail in their drawings 
 
The drawing of the eyes provided another interesting finding, with 56% of the TD 
group drew the eyes with higher levels of detail, compared to 23% who drew them 
with minimal detail; whereas 50% of the autism group drew eyes with a low amount 
of detail. None achieved the highest level of detail.  
 
The TD group drew the faces with a higher level of detail overall, except for the outer 
areas that were drawn with less detail than the autism group. The autism group 
achieved largely consistent detail across all features, with no observable hierarchy of 
importance. Both the autism group and the TD group gave the first feature drawn no 
notable elevation in detail in comparison to other features. However, the TD group 
gave the inner features more detail than the outer areas. 
 
5.2.5 Corrections and the use of a reference point 
 
There was no significant difference identified between the two groups in terms of 
corrections or how often they looked up to reference the life model they were 
drawing. However, there was a difference in the two groups when they were asked 
the follow-up questions about the drawings they had made. 
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5.2.6 Follow-up questions 
 
The two questions were designed to extract similar information but coming from 
different angles. Question one was designed to discover if participants consciously 
identified parts of the face that demanded more attention, whereas question two was 
asked from the point of view that there may be a subconscious rather than a 
conscious draw to some areas. 
 
In response to the first question, the TD group prioritised the eyes, with 60% stating 
that the eyes were the most important feature, and 40% saying the other inner 
features. The autism group contrasted, with only 27% identifying the eyes and 9% 
identifying the inner features. The autism group gave more value to the outer areas 
of the face, such as the hair and ears, with these areas mentioned by 36%. There 
was however, no specific preference for any feature overall. The answers to the first 
question correlate with what is identified in relation to the order and level of detail in 
the other areas of the study. However, the answers to the second question appear to 
contradict these findings. 
 
In response to the second question, only 13% of the TD group said eyes were the 
focus of their effort when drawing faces. The results highlight a spread rather than 
conscious attentiveness given to one feature. This could suggest that both the inner 
face and the outer features have equal priority in terms of effort over the shape of the 
face and the eyes. Alternatively, this could be an example of learnt behaviour 
resulting from children having been taught how to draw faces, and as a consequence 
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the outer face was the first feature to be consciously drawn, with the eyes following 
soon after. 
 
This is also seen in the autism group, with the outer face being drawn first; however, 
if participants had been following a learnt behaviour, we would expect a similar 
pattern to how the face was constructed overall. It is only the outer face that was 
seen to be given this priority by both groups. The answers given by the autism group 
are also interesting, with just under half stating that they thought they gave the eyes 
the most attention in order to draw them accurately, and that the other features were 
given less effort. Both groups contradict the previous findings relating to the level of 
detail drawn. 
 
The data was collected and analysed by drawing from the researcher’s own 
experiences. This question allowed the participants to express their own feelings 
around their efforts. The TD group specified that they felt that the inner face and the 
outer features were the most time consuming and required the most effort to depict. 
These recordings stir up interesting questions, as they appear to conflict with the 
answers given to the previous questions. 
 
Are these reversals in their opinions reflecting the importance placed upon each 
feature? Why spend more time and effort depicting these features if they don’t feel 
they are as important as others? Also, why do we hear a similar change in the 
autism group? Many of the autism group expressed that this is the hardest feature to 
draw. Could this show that those with autism are aware of the detail in eyes? 
Although the TD group are anecdotally drawn to the eyes, it appears their top-down 
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processing prevents them from truly seeing the detail in the eye, perhaps meaning 
that the TD participants were more attracted to this area but saw the eyes less 
clearly at the same time. Drawing from the literature, it is not surprising that in the TD 
group the eyes were considered as the most important feature, with the brain 
redirecting attention away from other features. The TD participants felt that the inner 
features, nose or hair need more time to depict correctly. 
 
 
5.2.6.1 Limitations to the follow-up questions 
 
A significant limitation was that many participants needed the researcher to rephrase 
the questions, as they did not fully understand the subtle differences between the 
two questions. This may have contributed to why the qualitative data from this part of 
the study was also limited. The participants were not actively offering a 
comprehensive response and it felt unethical to overly prompt them if they were 
reluctant to offer more detail. The questions were intended to be a participant-led 
conversation, but in most cases participants chose to end the conversation after 
answering the immediate question, despite the researcher’s prompts and 
encouragement. There could have been many subjective reasons for this, which 
could have been explored further if time had allowed. As an example, had the 
questions been piloted differently such as by using a larger sample of adolescents 
with autism and typically developing individuals and within different contexts, this 
may have highlighted the difficulties in how well the questions were formulated. 
Future research studies could address these issues by taking into account the 
different levels of anxiety the context and environment raise when piloting the 
questions. When designing a study it is important to negotiate with the schools to 
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allow each participant as long as they need for feeding back. This accommodation 
built into the study design could also generate more robust qualitative data for 
analysis. 
 
There was also an assumption that the more time and effort spent correlated to the 
importance given to a particular feature within the overall image. This may not have 
been the case. However, top-down bottom-up processing might also help explain 
why participants changed their answers between each follow-up question. 
 
 
5.2.7 Top-down and bottom-up processing: what do the findings suggest? 
 
The presence of top-down processing may alter one’s perception of what they are 
drawing, as they draw what they think they see and not what they really see. 
Banerjee (2014) argued that it is one’s interpretation that is the main cause of error 
in pictures drawn. This may be an example of participants viewing the eyes as a 
concept, and drawing from images created in their mind’s eye of what they think 
eyes look like, rather than drawing from what is actually in front of them. 
 
In the TD group the outer face or eyes were drawn first, then the other features 
would be drawn around these. Perhaps it was at this point that the participants felt 
their depiction of these later features was more difficult, as they aligned these with 
the previously drawn features. In the autism group this may appear differently. As 
discussed previously in Chapter 2, this study anticipated that it would be more likely 
for individuals with autism to use bottom-up rather than top-down processing, as they 
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are thought to be less motivated and do not usually show an interest in faces 
(Chawarska et al., 2010). 
 
The study anticipated that the autism group would draw the eyes as they saw them 
in relation to other features, giving some explanation as to why the eyes were given 
far more detail than any other feature on the face. Perhaps this feature, although not 
prioritised when drawn, would present itself as more difficult to depict without the aid 
of the top-down mental image of what the eye should look like. TD participants may 
have been more affected by top-down processing. For example, the top-down 
understanding of an eye can be represented as a dot; the brain will recognise this as 
an eye when viewed in relation to other drawn features. The eyes are more 
successful in triggering this top-down processing, as when two dots are drawn in a 
pair with a mouth. A nose and a mouth drawn in this simple manner does not invoke 
the same recognition. 
 
                                 
Figure 39 Two simple depictions of facial features 
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5.3 Summary of findings in relation to question 1 
 
There are interesting patterns emerging from the data, and the order of features 
drawn, the levels of detail given to features and the follow-up questions. There is a 
draw towards the eyes in the TD group that is absent in the autism group, with the 
autism group appearing more randomised as each participant was drawn to different 
features. 
 
It is unclear from this study why the autism group consistently drew the outer face 
sequentially first, or why there is a strong tendency in TD to do the same. A follow-up 
study could look at how many TD draw the outer face and how many start with the 
eyes, as these were the only two features that any participant started with. 
 
5.4 Key findings in relation to research question 2 
 
This study identified five key findings, which will now be discussed in more detail. 
 
5.4.1 A lack of draw to the eyes 
 
These findings agree with much of the current research on eye tracking and the 
literature review by Golarai et al. (2006). Although the evidence is not statistically 
significant, when looking in depth and comparing all areas of the study, the data 
supports evidence of a bias in TD towards the eyes, with no observed draw seen in 
the autism group. There are implications for individuals with autism if they are not 
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responding to eye contact from others and are not being drawn towards the eyes in a 
similar way. Golarai et al. (2006) suggested that this draw allows for emotional 
understanding to be archived in children. Without the ability to look in the right place, 
and thereby to be able to archive a significant library of emotional communication 
that is collected from the face, a child’s ability to recognise and understand facial 
emotional communication will be significantly affected. 
 
 
5.4.2 Random eye tracking 
 
The second finding of note was that participants with autism constructed their 
portraits in a much more random manner, but only after initially drawing the outer 
face. As discussed, Golarai et al.’s study (2006) found that when eyes had been 
tracked, TD participants would draw, with their eyes, a triangle shape from both eyes 
down to the mouth. A possible bias in TD participants towards the eyes was seen in 
this study, with the eyes being drawn sooner and in more detail, and being more 
integral than other features; however, there was not a clear pattern in how TD 
participants constructed their images. There is potentially more of a pattern in the TD 
images than in the autism images, but the results cannot be conclusive due to the 
sample size. There was no evidence that the autism peers identify the eyes as an 
important feature, with the eyes falling into place alongside any other feature and 
with no identifiable importance given to them. 
 
This conforms with Golarai et al.’s study (2006). They observed that the eye tracking 
of a face in autism is more random, with each participant in the autism group 
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differing from each other and not following their peers in drawing the features in a 
particular order or finding an area more attractive than another. This finding also fits 
with Chawarska et al.’s (2010) study, which found a clear difference in how toddlers 
with autism scan faces. This particular study found that toddlers with autism scan 
their environment in an unbiased way between faces and objects, although it is 
unclear in the study whether the participants with autism had an associated deficit in 
held attention level in relation to faces. This lack of bias between faces and objects 
may be what is seen in Golarai et al.’s study and in the present study.  
 
The present study also supports the findings of Pelphrey et al. (2002), who 
established that TD individuals process detail by honing their scanning to particular 
inner details of the face. 
 
 
5.4.3 Problem of local facial processing 
 
As discussed in Chapter 2, weak central coherence is a theory that suggests a 
strong bias towards local processing. Enhanced perceptual functioning attempts to 
expand upon this by suggesting there is no deficit in global processing in autism. 
This study found evidence that there is a pattern in the execution of the tasks, as 
both the autism and TD participants started their drawings more often with the outer 
face. The autism group drew the outer face at the start of almost every image; the 
only exception to this was when they drew cartoons.  
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This finding supports Dakin and Frith’s (2005) literature review, which found 
evidence that autism and the social deficit seen may not be due to an inability to 
prioritise social cues on a global level, but might rather be a more astute problem in 
local processing of facial stimuli. Similarly, Pelphrey et al. (2002) established that 
typically developing individuals process detail by localising their scan to inner details 
of the face. Both these studies found evidence that fits with this study’s observations 
of TD participants focusing on the eyes and the autism group not doing this. 
 
As discussed, strong evidence was found of superior processing of fine detail, but in 
many current studies there was a lack of evidence to determine a weakness of 
global processing, with participants preferring to focus on details of a stimulus rather 
than global processing. However, many of these studies gave participants a choice 
of either processing local detail or processing globally. Although the present study 
finds that there is evidence of a bias towards the eyes in TD participants, there is not 
a preserved bias towards fine detail in participants with autism. There was no clear 
difference between the two groups in the level of detail given to any feature other 
than the eyes. 
 
The present study’s results complement Koldewyn et al. (2013), who suggested 
there is a tendency for a more local processing style, but also that individuals with 
autism show a disinclination, and not a disability, in global processing. However, 
there is little evidence of a bias towards local processing, which is seen in other 
studies using objects as points of reference instead of faces. The current study found 
that the TD group outperformed the autism group in the level of detail drawn in the 
features, and the TD participants did draw the eye with more detail than the autism 
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participants. However, as the two groups were not matched for ability it is not 
possible to draw any conclusions from this finding. 
 
5.4.4 This study does not support the view of a bias towards fine detail in autism 
 
The results conflict with many of the research papers, which suggest that there is a 
bias towards fine detail in autism. As an example, studies like that of Neumann et al. 
(2011), who say autism participants demonstrate an “intact or superior local 
processing of visual-spatial tasks”, with a potential to outperform typically developing 
controls in local processing. 
 
This study combined two methods of data collection by asking participants to draw 
faces rather than objects and by documenting how these images were constructed. 
This was identified as a gap in the methods used in the current literature. Asking 
participants to draw faces instead of objects may have resulted in the TD participants 
localising their processing to fine detail in relation to the eyes. In a comparison of the 
autism and TD groups, this study suggests that the autism participants do not have 
the same response of intense focusing on the detail of the eyes and inner face, 
which appears to challenge the theorised bias towards fine detail in autism. 
 
These findings conflict with studies like that of Neumann et al. (2011), who say 
autism participants demonstrate an “intact or superior local processing of visual-
spatial tasks”, with a potential to outperform typically developing controls in local 
processing. 
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The findings suggest a global processing of faces in the autism group. Also, none of 
the TD participants said that they were drawn to global features or showed a draw 
towards them in their construction of drawn faces; they all favoured the eyes and the 
inner face features. This evidence does not support WCC bias towards local 
processing in autism. The evidence collected in this study leans towards a potential 
global processing of faces in autism. 
 
Although this appears to disagree with WCC and EPF, Frith (1991) argued that 
people with autism were more able than TD individuals to see the fine detail and 
stated that not processing information globally was a tendency, and not an inability. 
Thus, what this study suggests is that those with autism also process faces 
differently to other objects, in this case adopting, at least in the immediate beginning 
of a drawing, a more global processing preference. 
 
The TD group is less consistent, with more starting the drawing with the outer face. 
The eyes have a stronger hold over attention and draw TD participants into a local 
processing style, as attention is directed towards the eyes sooner, and there are 
higher levels of detail when drawing the eyes. This is not seen in the autism group. 
This evidence could again support the theory that individuals with autism process 
faces more globally and that TD individuals process them more locally. This would fit 
within EPF theories of visual processing, as it suggests that there is a disinclination 
towards global processing and not a disability. Due to the lack of evidence on global 
and local processing of faces found by this study’s literature search, these findings 
can fit within EPF’s framework and again within WCC. 
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Happé and Booth (2008) highlighted in their literature review that studies they had 
found were not designed to test global and local processing effectively. They pointed 
out that studies did not equally test both global and local processing. As mentioned 
in Chapter 2, there were no studies found that attempted to test these findings using 
faces as a stimulus. Therefore, the current study could show that these behaviours 
of visual processing may be more flexible than previously thought, depending on the 
stimulus.  
 
5.4.5 Differences seen in relation to top-down bottom-up processing 
 
As outlined previously in this study, there are many areas of face processing that 
need to be present in awareness when studying this phenomenon. Top-down and 
bottom-up is one processing style that should not be forgotten. 
 
The pattern of the outer face being drawn first can be questioned. This might be 
explained by how schools teach children to draw. For example, are children 
encouraged to draw a circle to measure the face and line this up to each feature? 
More evidence is needed to draw significant conclusions in this area, as one would 
expect to see that this would be similar in both groups. However, in the follow-up 
questions, autism participants said that the shape of the face/head is important, as 
evidenced by the following statement. 
 
Autism participant 3: “I would look at the outline because everyone has a different 
shape of head. And, er, it would be easier for me to distinguish between people if 
they were facing away from me, because if I’m looking at someone’s face, then it 
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would … I wouldn’t be able to see the back … If I weren’t looking at the back of the 
head, I wouldn’t know who they were. So it’s easier to see from the back.” 
 
TD participant 7 
 
Q1 – When drawing a face, are there any areas that you consider more important to 
the image than others? 
 
A – I think eyes, nose and mouth. And basic facial features are more important than 
stuff like face structure and hair. Because they’re more identifiable. Erm, but also eye 
shape, as they can vary a lot, but also nose shape and whether it’s big, round or 
small.  
 
5.5 ideas for further research 
 
When compared to the current literature, the study identified five key findings, as 
follows: 
 
1. A lack of draw towards the eyes 
This study supports the theory that a lack of draw towards the eyes is seen 
in autism, although there is less significant evidence of a draw to the inner 
face. 
 
2. Random eye tracking 
This study supports Golarai et al.’s (2006) observation that eye tracking of 
a face in autism is more random. 
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3. Problem of local facial processing  
This study supports Dakin and Frith’s (2005) literature review, evidencing 
that the social deficit seen in autism may not be because of an inability to 
prioritise social cues on a global level, but might rather be a more astute 
problem in local processing of facial stimuli. 
 
4. This study does not support the current view that there is a bias towards 
local fine detail processing in autism and a deficit in global processing. 
 
5. This study has identified a difference in top-down bottom-up processing of 
eyes between the two groups, which may be worth exploring in further 
studies. 
 
5.5.1 Limitations of the study 
 
Three main limitations to this study have been identified. The first is concerned with 
the relationship between the researcher and the participants. The findings have been 
overly reliant on quantitative data as it was not possible to capture a significant 
amount of qualitative feedback from the participants. This is due to a limitation within 
the study design that did not anticipate the lack of feedback as a potential limitation 
to the study.  There would have been a degree of anxiety for all 14 participants, 
given that they had not met the researcher, and were not sure of what was going to 
be asked of them. Individuals with autism are much more likely to be significantly 
affected by their environment, more so than their TD peers, especially when working 
in an unfamiliar setting. Their stress levels can be impacted if familiar settings have 
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been altered or if their routine is changed and they are moved from their expected 
setting to another one – for example, if, as in this research, they are taken from their 
usual classroom to another. As a result, there will be a change in how they process 
their environment, as they will no longer be in a typical calm state. Anxiety may also 
have been created by the participants’ awareness that their illustrations were being 
video recorded. Although the participants’ faces were not recorded, having a camera 
record their drawings might still have led to an increase in their anxiety levels. 
 
In future studies, it would be beneficial to reduce as far as possible these potential 
causes of anxiety. This study needed to work within a school timetable and was 
confined by needing to work with teachers. This meant that the study needed to 
remove students from their normal class, and ask them to do an activity that was 
outside the normal classroom context, did not follow their usual timetable and was 
away from their peers. Structuring the task to take place within their normal art 
classes could reduce disruption to the normal daily routine. The use of more 
advanced technology is another possible solution that could help reduce anxiety for 
future studies. 
 
By utilising current technology, such as a tablet that is operating custom software 
specifically designed to record the participant’s procedure of making the illustrations, 
the illustrations could be recorded digitally. This would remove the need for a camera 
to record the participants themselves, likely reducing their awareness as well as any 
resultant anxiety around being recorded. These recommendations could not be 
achieved in this study due to the limited budget and the need to work with schools. 
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The second significant limitation was the nature and size of the sample of 
participants. The sample size was small, while the diagnosis of the participants with 
autism was not checked or confirmed due to the restricted access to student records, 
as agreed by the schools’ head teachers. In addition, due to the nature of the 
research, perfect matching of the seven participants in each group was not possible. 
Assessing the artistic adeptness and education in the two groups was problematic 
due to the limited access to the participants. The researcher relied primarily on the 
help of the school staff involved. In future studies, it would be desirable for further 
information to be sought on the participants’ intellectual and verbal ability, their 
previous art education, and their autism diagnosis. It would also be helpful to access 
a much larger number of students from more schools. This study was unable to 
achieve a larger amount of participants due to the limitations of manpower, as only 
the researcher himself was involved in contacting schools. Due to this, the sample 
size was limited in scope. 
 
Another limitation was the fact that there was only one task where all 14 participants 
drew the same face (from the photograph), which made the comparisons of their 
drawings more difficult. In future studies, this could be addressed by asking all the 
participants to draw the same life model. A future study could also rearrange the 
order in which the participants draw each image and ask the participants to draw the 
life model first, and then at a later point in the study ask them to draw the same life 
model from memory. This would then mean that all participants would be drawing the 
same individual for the researcher to review. Using the same life model was not 
possible for this study due to schools only allowing the researcher to have access to 
the pupils due to the number of teachers available and willing to accompany the 
researcher during the study. A closer relationship with schools is recommended and 
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more consideration of the amount of time needed particularly if qualitative data is to 
be included in a future study. 
 
In order to reduce the effect of using a video recorder, the research could have been 
designed within an art class and they could have used computer tablets, which 
would have recorded each mark made by each student. This would have reduced 
the contact the researcher needed to have with students, as notes could have been 
collected afterwards by viewing the illustrations on the screen. However, due to the 
research being self-funded and needing to fit within the school’s parameters, this 
was not possible at the time this study was carried out. 
 
5.5.2 Next steps  
 
The findings from this study were not specifically designed to be translated into 
generalised practice as the sample size used was not large enough, the qualitative 
data was not readily available and as a result the study relies heavily on quantitative 
findings. However, the implications for practice are an important aspect ensuring that 
future studies are designed to explore in more detail and add to the understanding of 
how to develop support for children identified as being at risk of having autism. 
Scholars with an interest in understanding the implications of nonverbal 
communications such as eye gaze and how individuals process emotional 
communication from the face is debated within the field. Research focusing on visual 
processing with a larger sample size, with the opportunity to collate richer qualitative 
data and research including sensory sensitivities are areas that would benefit from 
further exploration. The importance of hearing the voices of individuals with a 
diagnosis of autism is also important in order to ensure any findings can be 
meaningful for the population they are designed to support. Without appropriate 
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support, a child’s ability to recognise and understand facial emotional communication 
will be significantly affected. Further research in this area would enable educators 
and other health and social care professionals to address this weakness at an early 
age to potentially reduce the impact on the child’s development and social 
awareness.  
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A1.2 Example covering letter to parents    
 
An invitation for your child to take part in   
a research study exploring how pupils draw faces 
 
 
 
Dear Parent(s)/Guardian,  
 
 
I would like to recruit a small sample of pupils from your child’s school to take part in a 
study towards my MPhil degree at the University of Birmingham. 
 
This would involve a thirty-minute session during the spring term, where your child would be 
asked to draw a number of faces. The research period will be from January up to the end of 
April 2013. 
 
Attached is an information sheet giving more details and a consent form for you and your 
child to sign. I would be very grateful if you could read the information sheet and consent 
form carefully and if you are happy for your child to take part then please return the signed 
consent form to the school. 
 
If I do not hear from you, I will assume that you do not want your child to take part in the 
study. If you have any questions then, please email me at the address below or contact the 
school for more details. 
 
 
 
Yours Sincerely 
 
 
 
 
Ceri Edwards 
Email :  
 
 
 
 
 
  
University of Birmingham 
Ceri Edwards                                                                             Version 2,  6/11/13 
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A1.3 Example Information Sheet for Participants 
 
Information Sheet for Pupils   (A) 
 
An exploration of how pupils draw faces  
 
Invitation to take part in a research project 
You are being invited to take part in a research study that wants to find out more about how 
typical pupils and pupils with autism process visual information, in particular how they draw 
a face. This information sheet will explain why this research study is being done and how you 
can be involved. If you agree to take part, it is important that you read this information carefully 
and ask any questions that you need to, before you decide whether or not you would like to 
take part. 
 
 
What is the purpose of this research? 
There are many ways to consider an image of a face and the body. Pupils with autism often do 
not look at people’s faces as much as, or in the same way, as typical pupils. This may be 
reflected in their drawing of the face. This small study seeks to explore whether this is the case.   
 
 
Why have you been chosen? 
You have been chosen because I understand that you have received a diagnosis of autism or 
Asperger’s syndrome and you are aged between 12 and 16 years. 
 
 
What will you be asked to do if you choose to take part? 
You will be asked to draw faces from five different sources, with breaks in between if you need 
them. You will draw 
 
1. A face from memory 
2. A face of a cartoon character 
3. A face from a photograph 
4. The face of an adult  
5. A self portrait of your own face using a mirror 
 
A video recording will be made to capture how you work on each drawing. The camera will be 
behind you and focused on the paper. Please do not worry about how well you are able to draw 
as this study is not about the quality of your drawings.  
 
 
You will have an individual session as part of the school day The school staff will arrange 
with you the most appropriate time to do the drawing which will take about 30 minutes.  
 
What are the possible benefits of taking part? 
Taking part in this research will give you an opportunity to share your experience and a short 
document on the results of the study will be available for you at the end of the study.  
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Do you have to take part? 
No. You do not have to take part in the research.  
 
 
What are the possible risks in taking part 
There is no foreseeable risk in taking part in this research study.  
 
 
Confidentiality 
If you agree to take part in this research study you will be asked to sign a consent form, giving 
the researcher permission to include what you say as well as observations made during the 
research. The notes will be kept anonymous and confidential so that you cannot be identified. 
The information can only be accessed by the researcher, Mr Ceri Edwards. 
 
 
 
Dissemination 
The research may be published in a journal or a website but no names of pupils will be given. 
The findings from the data will be amalgamated and generalised into themes and any 
identifiable information or drawings will be removed. Therefore it will not be possible to 
identify individual participants artwork. Once the research has been completed and submitted 
to the University the data will be preserved and accessible for up to ten years 
 
 
 
 
Deciding whether to participate 
If you would like to ask more questions before deciding, please contact Ceri Edwards. If you 
choose to withdraw your consent during the research , which will end in April 2014. The data 
will be destroyed and no further information will be collated. You are free to change your mind 
at any time up to the end of the research period  without giving a reason.  
 
 
Please contact Ceri Edwards on  
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A1.4 Example Information Sheet for Parents 
 
Information Sheet for Parents   (B) 
 
An exploration of how pupils draw faces  
 
Invitation to take part in a research project 
Your child is being invited to take part in a research study to explore how typical pupils and 
pupils with autism process visual information, in particular how they draw a face. Your child 
would be in the typical pupil group. This information sheet will explain why this research study 
is being done and how your child can be involved. If your child agrees to take part, it is 
important that they read the information carefully and asks questions, if necessary, before 
deciding whether or not to take part. 
 
 
What is the purpose of this research? 
There are many ways to consider an image of a face and the body. Pupils with autism often do 
not look at people’s faces as much as, or in the same way, as typical pupils. This may be 
reflected in their drawing of the face. This small study seeks to explore whether this is the case.   
 
 
Why has  your child been chosen? 
Your child has been chosen because they attend a mainstream secondary school and are aged 
between 12 and 16 years. 
 
 
What will your child be asked to do if they choose to take part? 
Your child will be asked to draw faces from five different sources, with breaks in between if 
needed, as follows: 
 
1. A face from memory 
2. A face of a cartoon character 
3. A face from a photograph 
4. The face of an adult (the researcher)  
5. A self portrait of their own face using a mirror 
 
A video recording will be made to capture how your child works on each drawing. The camera 
will be behind the child and focused on the paper. Please do not worry about how well your 
child is able to draw as this study is not about the quality of their drawings.  
 
Each pupil will have an individual session as part of the school day. The school staff will 
arrange with your child the most appropriate time to do the drawing which will take about 30 
minutes. 
 
 
What are the possible benefits of taking part? 
Taking part in this research will give your child an opportunity to share their experience and a 
short document on the results of the study will be available for them at the end of the study.  
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Do they have to take part? 
No. They do not have to take part in the research.  
 
 
What are the possible risks in taking part 
There is no foreseeable risk in taking part in this research study.  
 
 
Confidentiality 
If your child agrees to take part in this research study, they will be asked to sign a consent form, 
giving the researcher permission to include the comments they make and the drawings made 
during the research in the thesis. The person supporting them to make sure that they have 
understood and are able to give their consent will also sign the consent form. Each pupil will 
have an individual session and therefore will not know when other pupils have taken part in 
the study. The notes will be kept anonymous and confidential so that they cannot be identified. 
The information can only be accessed by the researcher, Mr Ceri Edwards. 
 
 
 
Dissemination 
The research may be published in a journal or a website but no names of pupils will be given. 
The findings from the data will be amalgamated and generalised into themes and any 
identifiable information or drawings will be removed. Therefore it will not be possible to 
identify individual participants artwork. Once the research has been completed and submitted 
to the University the data will be preserved and accessible for up to ten years 
 
 
Deciding whether to participate 
If you would like to ask more questions before deciding, please contact Ceri Edwards. You can 
choose to withdraw at any point during the research, which will end in April 2014. The data 
will be destroyed and no further information will be collated. You are free to change your mind 
at any time up to the end of the research period  without giving a reason.  
 
 
 
Please contact Ceri Edwards on   
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A1.5 Example Information Sheet for Head Teachers 
 
Information Sheet for Head Teachers   (A) 
 
An exploration of how pupils draw faces  
 
Invitation to take part in a research project 
I would like to invite 8 typical pupils and 8 pupils with autism or Asperger Syndrome to take 
part in a research study that wants to find out more about how typical pupils and pupils with 
autism process visual information, in particular how they draw a face. This information sheet 
will explain why this research is being done and how your pupils can be involved. If they 
agree to take part, it is important that they read the information carefully and ask any 
questions that they need to, before they decide whether or not they would like to take part.  
 
What is the purpose of this research? 
There are many ways to consider an image of a face and the body. Pupils with autism often do 
not look at people’s faces as much as, or in the same way, as typical pupils. This may be 
reflected in their drawing of the face. This small study seeks to explore whether this is the case.   
 
Why have your pupils been chosen? 
They have been chosen because they have a diagnosis of autism or Asperger Syndrome and 
are aged between 12 and 16 years. 
 
What will they be asked to do if they choose to take part? 
Each pupil will be asked to draw faces from five different sources, with breaks in between if 
they need them. They will be given up to five minutes to draw each of the following: 
 
1. A face from memory 
2. A face of a cartoon character 
3. A face from a photograph 
4. The face of an adult  
5. A self portrait of their own face using a mirror 
 
They will do this on their own with a member of staff and the reseacher present. A video 
recording will be made to capture how they work on each drawing. The camera will be behind 
them and focused on the paper. It does not matter  how well the pupils are able to draw as this 
is not a study about the quality of their drawings.  
 
Each pupil will have an individual session as part of the school day   Your staff will be asked 
to find the most appropriate time for each pupil to take part in this research study which will 
take about 30 minutes.   
 
 
What are the possible benefits of taking part? 
Taking part in this research will give them an opportunity to share their experience and a short 
document on the results of the study will be available for them at the end of the study.  
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Do they have to take part? 
No. They do not have to take part in the research.  
 
What are the possible risks in taking part 
There is no foreseeable risk in taking part in this research study.  
 
Confidentiality 
If they agree to take part in this research study they will be asked to sign a consent form, giving 
the researcher permission to make a video recording of their drawings and any comments made 
during the research. The person supporting them to make sure that they have understood and 
are able to give their consent will also sign the consent form. The video recordings notes and 
video clips used  will be kept anonymous and confidential so that they cannot be identified 
during publication or presentations. The information can only be accessed by the researcher, 
Mr Ceri Edwards. Each pupil will have an individual session and therefore will not know when 
other pupils have taken part in the study. 
 
Dissemination 
The research may be published in a journal or a website but no names of pupils will be given. 
The findings from the data will be amalgamated and generalised into themes and any 
identifiable information or drawings will be removed. Therefore it will not be possible to 
identify individual participants artwork. Once the research has been completed and submitted 
to the University the data will be preserved and accessible for up to ten years 
 
Deciding whether to participate 
The pupils and their parents will be asked to read the information sheet and sign a consent 
form. If the pupils would like to ask more questions before deciding, please contact Ceri 
Edwards. If they choose to withdraw their consent during the research , which will end in April 
2014, the data will be destroyed and no further information will be collated. They are free to 
change their mind at any time up to the end of the research period  without giving a reason.  
 
 
What do you need to do? 
I would be grateful if you could assist with the identification of suitable pupils to recruit to 
the study and if you or your staff could give out the participant information sheets and 
consent forms to the parents and pupils. 
 
 
  
Please contact Ceri Edwards on  
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A1.6 Example consent form 
 
Parent and Pupil Consent Form 
 
An exploration of how pupils draw faces 
 
 
Name of Researcher: Mr. Ceri Edwards 
 
 
Note to parents – Please read the information sheet and if you are willing for your child to 
take part, please discuss this with them. If you both agree, then please complete and return 
this form. 
 
 
 
 
 
We confirm that we have read and understand the information sheet for the 
study and have had the opportunity to ask questions. 
 
We understand that our participation is voluntary and that we are free to 
withdraw at any time, without having to give a reason. 
 
We understand that any personal information provided to the 
researcher will be kept strictly confidential.  
 
We agree that the researcher can use information collected on the drawings 
in their thesis and we understand that any publications and references 
will be anonymous. 
 
We agree to take part in the above study. 
 
 
 
-----------------------                       -------------                      ------------------------------- 
Name of pupil                                  Date                                    Signature 
 
 
 
-----------------------                       -------------                      ------------------------------- 
Name of parent                                Date                                     Signature 
 
 
 
-----------------------                       -------------                      ------------------------------- 
Name of Researcher                          Date                                    Signature  
 
University of Birmingham 
Ceri Edwards                                                                             Version 2,  6/11/13 
Please tick 
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A2.1 Responses from follow up questions asked 
 
Group A  
participant 1 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- eyes eye brows shape of face hairstyle and chin. 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- the position of the nose, eyes and their were abouts on the head. 
 
participant 2 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A-I think it’s the whole face really, the outside. 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- well if a lights on them you might have to look about where there shadow is. If your 
like drawing the whole of them. So if there, if there face is the shadow and its coming 
onto the table then you draw all of it.  
 
participant 3 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- mouth. And eyes. 
 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- I think more eyes and hair.  
 
 
Continuation from questions; 
 
Researcher- so tell me again what you where saying. 
 
 
 146 
 
 Student-     I was saying how I wouldn’t…. I would look at the out line because every one 
has a different shape of head. And err it would be easier for me to distinguish between 
people if they where facing away from me because if I’m looking at some ones face, then 
it would…. I wouldn’t be able to see the back… if I weren’t looking at the back of the 
head I wouldn’t know who they were. So it’s easier to see from the back. 
 
 
participant 4 
 
Q1 – so the first question; when drawing a face are there any areas that you consider 
more important the image than others? 
 
A- what is it? 
 
Q1- like so when you draw a face are there any bits that you think are more important? 
Like what are the things that you notice first? 
 
A- the first picture was of my brother. I didn’t …… 
 
Researcher- so when you remembered your brother what part of his face did you think 
for first?  
 
A- errrrm I don’t know? 
 
Researcher- so for example was it the shape I’m or eyes. or… 
 
A- eyes…. 
 
Q2- last question; are there any bits that you spend more time drawing? 
A- sometimes the eyes? And the head. 
 
participant 5 
 
Q1 – first question. When drawing a face are there any areas that you consider more 
important the image than others? 
 
A- I don’t know. No 
 
Researcher- none at all? 
 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time on? 
 
A-eyes 
 
 
participant 6 
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Q1 – first question. When drawing a face are there any areas that you consider more 
important the image than others? 
 
A- errrm head shape.  
 
 
Q2- cool right next question; when drawing faces are there any particular details that 
you spend more time and effort depicting?  
 
A- Head shape. 
 
participant 7 
 
Q1 – first question. When drawing a face are there any areas that you consider more 
important the image than others? 
 
A- the hair 
 
Q2- cool right next question; when drawing faces are there any particular details that 
you spend more time and effort depicting? So you spend more time on them. 
 
A- I think the eyes and for example because they show more emotion.   
 
Group B  (TD)  
 
participant 1 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- erm the eyes. 
 
Q2- second question; when drawing faces are there any particular details that you 
spend  more time and effort depicting?  
 
A- the lips 
 
participant 2 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- the eyes 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- hair 
 
participant 3 
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Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- hmmmmmm I have no idea. 
 
Researcher- what was it you talked about a second ago? 
 
A- eyes 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- hair. 
 
participant 4 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- erm the little bits because you have to make them more effective.  
 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A-no 
 
Researcher- none? 
 
A- no 
 
participant 5 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- probably the eyes nose and mouth. 
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- hair and mouth. Have to get there position right. 
 
participant 6 
 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 149 
 
 
A- errrm the eyes 
  
 
Q2- second question; when drawing faces are there any particular details that you 
spend more time and effort depicting?  
 
A- errm not really. It depends on the amount of time you have to spend, I think 
 
participant 7 
 
 
Q1 – When drawing a face are there any areas that you consider more important the 
image than others? 
 
A- I think eyes, nose and mouth. And basic facile features are more important than stuff 
like face structure and hair. Because they’re more identifiable. Erm but also eye shape as 
they can vary allot but also nose shape and whether it’s big round or small.  
  
Q2- all right, second question; when drawing faces are there any particular details that 
you spend more time and effort depicting?  
 
A- probably eyes errm nose depending on the facile structure if they have very bold 
cheek bones errm probably mouth as well…. Yea. 
 
 
 
 
 
 
 
 
 
 
 
